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Abstract 
 
Numeracy is a cross-curricular priority, an intersystemic priority and, of late, a federal 
government priority.  Yet as a priority “numeracy” is inadequately defined and the term is used 
to describe a wide-range of notions. Many educators are unsure of what constitutes numeracy, 
unaware of how it differs from mathematics, and uncertain as to how its demands may be met 
in their planning and teaching. Secondary schools have few models upon which to develop a 
whole-school numeracy plan. This study describes the journey of a secondary school staff as 
they developed a shared understanding of numeracy, identified the numeracy demands 
throughout the curriculum and planned for a whole-school approach to address these demands. 
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Chapter 1: The problem 
1.1 INTRODUCTION 
1.1.1 Background of the problem 
Mathematics consists of many and varied fields: It is dynamic, diverse and powerful. 
Mathematics is about general principles that can be applied in a range of contexts. Many 
mathematicians have been critical of “school mathematics” which is often a series of learned 
ideas and techniques that need to be mastered before engaging in mathematics as an 
intellectual activity (Department of Education, Tasmania, n.d.). “Numeracy” is about dealing 
with the mathematical demands inherent in performing tasks, handling information, 
designing and making things or learning ideas and understanding concepts beyond the 
confines of the mathematics classroom (Hogan, 2000). Personally, I believe that numeracy is 
about the ability and disposition to use mathematics fluently and critically in wide-ranging 
contexts. 
A study which focuses on the development of a “whole-school numeracy plan” 
across the secondary years is both timely and strategic. It is timely because relatively little is 
known about numeracy at this level compared with the Early Years and more lately the 
Middle Years. It is strategic because data about what students can and might be expected to 
do in relation to numeracy is absolutely vital in the current educational-political climate; in 
particular the Federal agenda including the National Consistency of Curriculum Outcomes 
(NCCOs), the testing program based on the National Numeracy Benchmarks (currently 
Years 3, 5, and 7, and as of 2008, Year 9) and the Queensland Certificate of Education 
(QCE) with its specific numeracy requirements. The recommendations for the Australian 
Certificate of Education also include critical numeracy aspects based on international 
standards such as the Baccalaureate.  
In 1997 the Ministerial Council for Education, Employment, Training and Youth 
Affairs (MCEETYA) announced a National Plan for Literacy and Numeracy, which in turn 
led to the development of a set of numeracy benchmarks of minimum standards that students 
were expected to reach for Years 3, 5, and 7. These became the basis for the Queensland 
Aspects of Numeracy Testing program and direct reference to these underpinned the writing 
of the 2004 1-10 QSA Mathematics Syllabus. Unfortunately, the project team engaged to 
develop these benchmarks chose to restrict the benchmarks to the contribution that school 
mathematics made to the development of students’ numeracy (Kemp & Hogan, 2000). This 
decision did little to develop genuine numeracy skills among our young people, as it 
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reinforced the assumption that mathematics can be learned in the classroom and then 
accessed and applied to any real world situation (Boaler, as cited in Willis, 1998, p. 38). 
Zevenbergen (2005) pointed out that contemporary education, internationally, had 
recognised that many of the practices associated with school mathematics had been 
unsuccessful in developing mathematical knowledge and competencies in students. Too 
often school curricula begin and end with school mathematics and far too many students are 
unable to connect and transfer their school mathematics knowledge with anything much at 
all outside the mathematics classroom. Mathematics learned in isolation, often remains in 
isolation (Cockcroft, cited in Willis, 1998a, p. 39). There is a growing collection of literature 
on the nature of transfer of learning and the evidence suggests that students do not 
automatically use their mathematical knowledge in other areas (Kemp & Hogan, 2000). 
Even when mathematics is “contextualised”, it is unlikely to be able to fully capture what is 
meant by “numeracy” simply because the mathematics is taught in a mathematics lesson. 
Researchers in the area of situated cognition argue that cognitive skills and knowledge are 
not independent of context and that activities and situations are integral to cognition and 
learning (Brown, Collins & Duguid, and Resnick, as cited in Kemp & Hogan, 2000, p. 13). 
However, as Willis (1998a) commented, “...if numeracy is the goal, teaching... mathematics 
will not do the trick....even if the mathematics is dressed up in the vocabulary of the shop, 
the trip or the basketball game.” (p. 40). So the situations need to be experienced beyond the 
mathematics classroom, which in the secondary school context means all other subject areas, 
and indeed, beyond the school context altogether. It is in these settings that students could be 
required to use mathematics to complete a task, make a model, understand a new concept or 
solve a problem. This is why “numeracy” needs to be a focus for school communities and 
teachers. 
The complexity and multiple understandings of “numeracy” compound the problem 
of addressing numeracy in secondary schools. A good deal of what many people refer to as 
“numeracy”, is in fact, basic mathematics associated with the primary school curriculum. 
The now complete suite of QSA 1-10 KLA Syllabuses which generally state the numeracy 
demands for students up to Year 10 and the numeracy requirements for the Queensland 
Certificate of Education are indicators of the need for a study that seeks to define numeracy 
in the post-primary years.  
1.1.2 Statement of the problem 
The principal research question was: How can the numeracy demands of students in 
secondary school be met by a whole-school numeracy plan?  
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 Underpinning this question was the problem of defining “numeracy” particularly for 
the post-primary phase of schooling, and developing a practical process for co-constructing a 
whole-school numeracy plan. 
1.2 PURPOSES AND SIGNIFICANCE 
1.2.1 Purposes of the study 
There were two significant purposes of this study:  
1. The major purpose was the co-construction of a whole-school numeracy plan with 
a view to utilising derived processes and products to support other schools in developing and 
implementing a similar plan. To this end, existing definitions of numeracy were critiqued in 
order to develop an initial working definition, specifically formulated for use in secondary 
schools, with the intention of refining the definition as the study progressed. This working 
definition was the basis upon which the audit processes carried out by the teachers were 
undertaken. The numeracy demands being made of students in secondary school can be met 
by; identifying the demands across the curriculum as well as outside school, raising teacher 
awareness and expectation of explicit teaching of these demands within their subject areas, 
informing parents and students and providing them with strategies to engage with tasks that 
have numeracy demands, and using realistic timelines for implementation within the school 
context. The success of the development of the plan is dependent upon the work of small 
groups (for example, the working party), opportunity for feedback to and response from the 
whole staff and a commitment of time from the Administration of the school. 
2. The second purpose of the study was to develop a process for whole-school 
numeracy planning based upon the key design elements described in the General Design for 
a Whole-School Approach to School Improvement developed by Hill and Crévola (1997) and 
strongly influenced by the three significant elements that must be addressed if improved 
numeracy outcomes are to be achieved, as identified by the South Australia Literacy and 
Numeracy Network (n.d.) namely, restructuring, reculturing and changing pedagogy. 
1.2.2 Significance of the study 
Secondary school curricula, despite attempts to incorporate the principles of the 
Middle Years of Schooling, afford teachers and students fewer opportunities to make 
numeracy links between the Key Learning Areas (KLAs). Australia-wide data from the 
numeracy testing undertaken at Years 3, 5 and 7 clearly show a downward trend: the 
comparatively poorer performance of Year 7 students when judged against Year 5 in the 
aspects of numeracy tested. (The Middle Years Numeracy Research Project: 5-9, 2001). 
Without specific data being collected in secondary school, the need to address numeracy 
skills and demands becomes apparent. This study was significant as it focussed on numeracy 
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across the curriculum in a secondary school, the numeracy demands made of secondary 
school students, and the pedagogical implications for all teachers in secondary schools. 
The study was significant in terms of the case study school as evidenced by: 
• the product developed, that is, a whole-school numeracy plan, 
• the professional learning of the staff involved, and 
• potentially improved numeracy skills of students of the case study school. 
Further to this, the study has the potential to have a wider effect throughout the state 
in the following ways: 
• the provision of a refined process for other schools wishing to develop a 
whole-school numeracy plan, 
• the mapping of the numeracy demands of the KLA Syllabuses to inform the 
practice of teachers, and 
• data collection instruments for schools wishing to gain an insight into where 
their students are in terms of numeracy skills. 
This study was also significant as it reflected upon the role of facilitator in the 
development of a whole-school numeracy plan, and made recommendations for the 
undertaking of such a role. 
This study was significant in a broader sense in terms of its contribution to the 
further development and understanding of numeracy, and how to plan for and teach it 
explicitly in all classes in the secondary school. As Kemp and Hogan (2000) stated, “...the 
development of a socially just and democratic society depends on all people having an 
appropriate level of numeracy” (p. 9). Indeed, improving numeracy outcomes is particularly 
important for students as they make their way through their school lives, and testing becomes 
more high-stakes. Furthermore, as Willis (cited in Kemp & Hogan, 2000) pointed out, 
perceptions about the numeracy demands of particular jobs and the sorts of people likely to 
succeed at them will have a powerful effect on who chooses to apply and who is employed. 
1.3 SCOPE AND LIMITATIONS OF THE STUDY 
1.3.1 Scope of the study 
Physically, this study accessed secondary colleges throughout the Brisbane 
Archdiocese (as far north as Hervey Bay and south to Ashmore) and a selection of students 
from Years 8 to 12 to undertake the Student Survey which gave information about the out-
of-school numeracy demands they encounter. The purpose of this large sample size (n > 
3000) was simply for the case study teachers to be able to compare their student cohort data 
with a much larger group; to seek to find anomalies and similarities. The students, thirty 
from each year level, were randomly selected at each school site by the school 
Thesis                                                Susan McDonald                                                   Page  4    
administration. All other aspects of the study were focussed at the case study school (which 
is referred to as “Secondary College” in this text), where all students were surveyed, baseline 
data on aspects of numeracy were obtained from the Year 8 student population using six 
Numeracy Tasks and two tests, and all staff undertook the Teacher Attitudinal Survey. The 
initial focus of this study at Secondary College was confined to the 2006 Year 8 cohort, on 
the insistence of the college leadership team. This was due to concerns expressed by staff 
about increased workload. An agreement was made to stagger the implementation of the 
whole school numeracy plan over a four year period. So, what had begun as a study across 
the secondary years of schooling became one focussed on Year 8, with a view to continuing 
the work in successive years. 
Chronologically, the scope of this study was relatively brief. Data collection, 
interactions with the working party, the focus teachers and the collective staff took place 
during the first seven months of the 2006 school year. It was not in the scope of this study to 
monitor the implementation of the whole-school numeracy plan beyond the initial stages, to 
determine changes to teacher practice and confidence, or to track any improvements in the 
numeracy skills of the students at Secondary College. These aspects will constitute my 
further professional interaction with the school in my current role as Education Officer. 
1.3.2 Limitations of the study  
On five occasions I was able to work with the entire staff of the college, 
unfortunately, two of these occasions were the last session on student-free days. Feedback 
from some teachers and my own observations were that this was definitely not an optimum 
time to elicit feedback or to develop deep understandings. Three full days were used to work 
with groups of teachers (referred to as the “working party”) representing various subject 
areas which proved to be very productive and valued by the teachers involved. However due 
to the nature of these days, only these particular staff members developed deep 
understandings and we had to ensure that they had opportunities to share their learnings with 
the rest of the staff. 
The reflections of teachers as the process progressed were collected from four 
teachers only, using focus interviews at three main junctures of the study. So while the 
number of teachers for this 3-stage interview procedure was manageable, perhaps their 
comments were not representative of the whole staff. 
The study involved myself, the researcher, as a tool for data collection. Whereas my 
credentials in mathematics education are reasonably substantial (Education Officer 
Secondary Mathematics for Brisbane Catholic Education, teacher of 24 years, former Head 
of Department – Mathematics, Queensland Catholic Education representative on the QSA 
Syllabus Advisory Committee, published author of teacher resource materials), my 
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experience with observation and interviewing was limited, which may have affected the 
validity of the study. During the study, I found myself in the dual roles of researcher and 
participant in the social construction of meaning at Secondary College, and endeavoured to 
maintain an awareness of my bias and the influence of my own point of view, by questioning 
myself and seeking feedback from the smaller working party group. I was aware that my 
strong personal beliefs about what constitutes numeracy (ability and disposition to use 
mathematics fluently and critically in wide-ranging contexts) and whose responsibility it is 
(all classroom teachers) could influence the study due to my social constructionist approach, 
whereby meanings are developed through social interaction and social consensus (Franklin 
& Nurius, 1998).  
1.4 OVERVIEW OF THIS THESIS 
Chapter Two describes the literature review and, due to the nature of this study, this 
review has a number of components. A brief review of issues relating to the teaching of 
mathematics, focussed on teachers’ beliefs, is presented, based on Paul Ernest’s work. This 
leads to an outline of ideas and issues related to numeracy with the purpose of differentiating 
between school mathematics and what educators have come to understand as numeracy. As 
the present study was focussed upon the development of a whole-school numeracy plan, the 
next section described procedures and frameworks for supporting the development of a 
whole-school plan. Following this, a description of the theoretical underpinning of the study 
is presented; that is, social constructionism, and how this approach determined the nature of 
my interactions with the staff at Secondary College. 
The third chapter describes the research questions, principal and subsidiary, and the 
methodology used for the current study, that is, Participatory Action Research, with both 
quantitative and qualitative components. Chapter Three also describes the instrumentation 
unique to this study, and how data were collected, recorded and analysed. 
Chapter Four describes the analyses and findings of the quantitative data, that is, the 
surveys, tests and tasks, and includes an evaluation of these instruments. Chapter Five 
describes the analyses and findings of the qualitative data, grouped into each contact episode, 
for example, focus group interviews, working party days and so on. 
The sixth and final chapter describes how the study aligned with the areas that need 
to be addressed to improve numeracy, that is, restructuring, reculturing and changing 
pedagogy. This chapter also presents the whole-school numeracy plan that was co-
constructed with Secondary College, and outlines the advances and implications of the study. 
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Chapter 2: Review of Related    
    Literature 
2.1 OVERVIEW 
What is actually meant when one uses or hears the word “numeracy”? Until recently, 
the term “numeracy” was not commonly used within discussions related to mathematics. The 
concept of “numeracy” and the term itself is relatively recent, first being used in the 
Crowther Report in 1959 where its purpose was to describe the complement to literacy 
(Cockcroft, 1982). In the United States, the term “numeracy” is not referred to at all; rather 
“quantitative literacy” is used to describe the use of mathematics for purposes in contexts. 
Currently, “numeracy” has a multiplicity of meanings ranging from number facts and 
procedural skills through to an emphasis on deep learning that can be applied across contexts 
in meaningful and relevant ways (Zevenbergen, 2005). In many situations, the term 
“numeracy’ is used to connote a deficit model, that is, that numeracy intervention is needed 
for students who are experiencing difficulties with aspects of arithmetic. This concept has 
been clearly dismissed in the Australian arena, largely due to the work of Sue Willis (1992, 
1996, 1998a, 1998b). For the first time there was a general consensus about “numeracy” 
constituting using some mathematics, for a purpose, in a context. From this point, 
researchers and academics diverged as their own areas of interest and expertise flavoured the 
conceptual development that underpinned their definitions. 
I believe that numeracy is not a subset of school mathematics; rather, these two areas 
are intersecting sets as shown in Figure 1 below: 
 
 
School 
mathematics 
 
        
       Numeracy    
        
 
 
 
 
Figure 1: Interaction of school mathematics and numeracy. 
 
This diagram can be moveable, depending upon the phase of learning. For example, in the 
primary phase of learning, most of the school mathematics could be considered to be 
numeracy. Then in the middle phase of learning, the sets begin to pull further apart. In the 
senior phase of learning, when considerably more of the content is abstract, the region of 
intersection is the smallest. Many of the competencies implied in “numeracy” are found in 
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the mathematics curriculum. However, the application of those competencies to everyday 
situations would need an emphasis often not a part of “school mathematics”. 
The review of literature generally identified that: (i) numeracy is distinct from 
literacy, although a certain level of literacy ability is necessary in order to be numerate, (ii) 
numeracy is more than number sense or remedial low-level mathematics, (iii) numeracy is 
not only school mathematics, although grounded in this discipline, and (iv) numeracy is 
cross-curricular. This led to the development of a working definition of numeracy that was 
fundamental to my project and was used to undertake work on a numeracy audit.. 
The rationale for developing such a working definition of numeracy was two-fold: 
(i) dissatisfaction with the many and varied published definitions, and (ii) an attempt to 
clarify a 21st century approach and articulate practices that every teacher should undertake 
consciously and conscientiously. 
2.2 SOURCES FOR LITERATURE REVIEW 
2.2.1 Ideas and Issues Relating to the Teaching of Mathematics 
Mathematics focuses on climbing the ladder of abstraction, requires users to rise 
above context, and is about general principles that can be applied in a range of contexts 
(Hughes-Hallett, 2001). Mathematics is about trying to understand ourselves and the world 
we live in. Our world is continually changing and those who understand and can “do” 
mathematics will have significantly enhanced opportunities and options for shaping their 
futures. Steen (2001) highlighted the increasing need for quantitative reasoning in western 
societies and noted the ever-increasing gap between the quantitative needs of citizens and 
their quantitative capacity.  
What determines a teacher’s approach to teaching mathematics? Fennema and 
Franke (as cited in Implementation of the Whole School Design in ENRP Trial Schools, 
2005) noted that teacher knowledge is a major determinant of mathematics instruction and 
student learning. This “knowledge” had four components: (i) knowledge of mathematics, (ii) 
knowledge of mathematical representations, (iii) knowledge of students, and (iv) general 
knowledge of teaching and decision making. However, two teachers may have the same 
amount of mathematical knowledge, but one may take a problem solving approach while the 
other a more didactic approach. The approach taken is dependent upon the teacher’s beliefs. 
Ernest (1989) described the key belief components of the mathematics teacher as the 
teacher’s: 
• view or conception of the nature of mathematics, 
• model or view of the nature of mathematics teaching, and 
• model or view of the process of learning mathematics. 
Thesis                                                Susan McDonald                                                 Page 8 
 
These key belief components have been identified across a range of subjects, as well 
as literacy and numeracy (Hogan & Kemp, 1999). 
The “views” noted above may be distinguished by three philosophies; 
instrumentalist, Platonist and problem solving (Ernest, 1989). The instrumentalist view sees 
mathematics as an accumulation of facts, rules and skills, that is, a set of unrelated but useful 
rules and facts. The Platonist view of mathematics is as a static but unified body of certain 
knowledge; discovered, not created. The problem solving view of mathematics is as a 
dynamic, continually expanding field of human creation and invention, that is, a cultural 
product. 
The teaching role and intended outcomes that teachers embrace also affect student 
learning. These roles are:  
• instructor with the intended outcome of skills mastery with correct 
performance,   
• explainer with the intended outcome of conceptual understanding with 
unified  knowledge, and  
• facilitator with the intended outcome of confident problem posing and 
solving.  
These roles and intended outcomes are strongly linked to the teacher’s view of the 
process of learning, that is, learning as active construction, as opposed to the passive 
reception of knowledge; the development of autonomy and child interests, versus a view of 
the learner as submissive and compliant (Ernest, 1989).  
These views are not only held by teachers of mathematics. Teachers of every subject 
or discipline area hold views about the nature of mathematics based on their own 
experiences as students, as well as their more recent teaching and professional development 
experience. If teachers are to think differently about teaching mathematics then they will 
need to think differently about mathematics itself. This, in conjunction with their view of the 
process of learning, is what invariably affects their approach to numeracy. 
2.2.2 Ideas and Issues Relating to Numeracy 
Policy and curriculum literature contain a range of different notions of what 
numeracy is and what it takes to produce numerate behaviour. Generally, attempts to 
describe “numeracy” emphasise either: 
• the mathematical concepts, procedures and skills students need to know; or 
• the kinds of practical tasks/social goals which students should be able to 
perform or meet; or 
• the generic and strategic processes students should be able to use for 
applying mathematics (Hogan, 2002). 
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Wherever the emphasis lay, it seems reasonable to claim that numeracy is about 
using mathematics in real contexts where the purpose of the activity is something other than 
“just learning some school maths”; being numerate comprises intellectual and social aspects. 
Two societies that significantly influence our education policies in Australia, the 
United States and the United Kingdom, are grappling with the notion, identification and 
teaching of numeracy as we are in Australia. They share the belief that the need to 
understand and be able to use mathematics in everyday life and in the workplace has never 
been greater and will continue to increase. Hughes-Hallett (2001), situated in the United 
States, argued that the hallmark of quantitative literacy is not the type of mathematics used, 
but the way in which it is used. In this American terminology, “literacy” implies the ability 
to identify mathematical structure in any context and then apply quantitative ideas flexibly. 
In the United Kingdom, the Department for Education and Skills (n.d.) described numeracy 
as a proficiency which involves confidence and competence with numbers and measures. It 
requires an understanding of the number system, a repertoire of computational skills and an 
inclination and ability to solve number problems in a variety of contexts. Further to this, 
numeracy also demands practical understanding of the ways in which information is 
collected, handled and displayed. 
In Australia, Sue Willis (as cited in Hogan, 2002) proposed that, “being numerate, at 
the very least, is about having the competence and disposition to use mathematics to meet 
the general demands of life at home, in paid work, and for participation in community and 
civic life”. This is a reasonable definition, but one that is not easily translated to the 
secondary school context, and does not consider the demands made of students across the 
curriculum. These subject-specific numeracy demands need to be navigated successfully 
prior to the real demands of home, paid work or community/civic participation. Hogan 
(2002) supported the need to address the cross-curricular numeracy demands and stated that, 
“…significant numeracy demands are made on students in all subjects across the 
curriculum.” (p. 2). Neill (2001) also acknowledged the at-school component in his 
definition, “Numeracy is the ability of a person to make effective use of appropriate 
mathematical competencies for successful participation in everyday life, including personal 
life, at school, at work and in the wider community...” (p. 7).  
Numeracy has been defined as being more than just “number sense” (AAMT, 1997). 
In this report, numeracy was described as having other significant components: use of 
statistical and measurement information, use of spatial, visual and location information, and 
use of formulae and graphs (p. 11). 
Willis (1998a) described numeracy as a focus on mathematics; as the contexts in 
which people are expected to function; and the processes needed to choose and use 
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mathematics. She argued that we should not be so much engaged on defining numeracy, 
rather “which numeracy is the debate we need to have.”(p. 41). 
The DEST (2004) project detailed in Numeracy Across The Curriculum (one of ten 
strategic research projects undertaken by State and territory education authorities across 
Australia, designed to investigate a broad range of teaching and learning strategies that lead 
to improved numeracy outcomes) based the notion of a “numerate person” on a blend of the 
mathematical, contextual and strategic knowledge described by Willis (1998a). The project 
report described mathematical know-how as, “knowing, understanding and using 
mathematical ideas which typically comprise the school mathematics curriculum” (p. 33), 
contextual know-how as, “understanding the contextual features of the mathematics in a 
situation” (p. 33) and strategic know-how as, “orientations and strategies to manage your 
way through routine or non-routine problem situations” (p. 33).  The report also identified 
three roles that a numerate person would be able to enact within differing contexts. These 
were: the “fluent operator”, the “learner” and the “critic”.  
When all aspects were taken into consideration, this “definition” of numeracy or a 
numerate person was lengthy and required considerable clarification. However, it provided a 
sound basis for teacher professional learning and whole school planning for improved 
numeracy outcomes. 
The School Education Division, Tasmania (n.d.) recognised that views about what 
numeracy is must be responsive to our increasingly technological and quantitative world. 
The numeracy demands of our information-rich world are greater than those of the past. 
Twenty-first century students need to access and cognitively engage with a broad repertoire 
of mathematical ideas in flexible ways for a range of purposes. A significant element that 
defines numeracy is the ability to critically reflect upon information as it is presented in 
many forms, particularly graphical. Kemp and Hogan (2000) confirmed that people are only 
too ready to accept information that is presented quantitatively. More and more of this type 
of information is being used to convince the general public to favour various products, 
brands and even political persuasions, and so the ability to sort, understand and critically 
analyse this information is becoming increasingly important if people are “not to be misled 
or manipulated by others.” (p. 6). 
The definition developed by the New Zealand Council for Educational Research 
(NZCER) and described by Neill (2001) recognised the relationship between school and 
numeracy as well as the notion that when one is “being numerate” it  rarely happens in 
isolation. In other words, one is usually numerate in social contexts, or there is a need to 
communicate the end product of numerate behaviour to someone else.  
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Their working definition was: 
Numeracy is the ability of a person to make use of appropriate mathematical 
 competencies for successful participation in everyday life, including personal life, at 
 school, at work and in the wider community. It involves understanding real-life 
 contexts, applying appropriate mathematical competencies, communicating the 
 results of these to others, and critically evaluating mathematically based statements 
 and results. (p. 7) 
 
 Neill (2001) identified the literacy demands made upon students when they are 
required to exhibit numerate behaviours; both in the interpretation of the demands of the 
context and in communicating their solutions. So in essence, one cannot become numerate 
without first being “literate”. “Literacy” here connotes the “flexible and sustainable mastery 
of a repertoire of practices with texts of traditional and new communication technologies via 
spoken language, print and multimedia” (Literate Futures, 2000). All learning areas have 
specific language demands for speaking, listening, reading and writing, and students need 
appropriate skills to be able to participate.  
2.2.3 Whole-School Planning for Improved Numeracy Outcomes 
Bobis (2000) claimed that the professional development of teachers was critical to 
the advancement of educational effectiveness as it would improve the quality of teaching, 
and ultimately lead to improved outcomes for students. AAMT (1997) intimated that all staff 
involved with the education of young people have a role to play in the development of 
numeracy skills, and so must also be included in any professional learning opportunities. 
This report acknowledged that teachers needed support from the school administration and at 
system level, from parents and the general community, particularly employers. Bobis (2000) 
also made the point that a continuing concern regarding teacher professional learning is 
whether or not any “learning” has taken place – learning in terms of changed behaviours. So 
are there changes to classroom practice and are they sustainable? 
The challenge in this project (that is, Improving numeracy: Co-constructing a whole-
school numeracy plan in a secondary school) was to convince non-mathematics teachers and 
other educational stakeholders, such as teacher aides and members of the leadership team, of 
their responsibility in achieving enhanced numeracy levels rather than viewing it as someone 
else’s role. Kemp and Hogan (2000) observed that there is an increasing acceptance that, 
“the development of numeracy is the responsibility of all teachers across the curriculum” (p. 
14).  Furthermore, it is vital that teachers recognise that there are many existing situations 
which make numeracy demands of students, as well as opportunities that they can initiate or 
exploit to provide situations for students to develop their numeracy skills. 
 Kemp and Hogan (2000) suggested that it is reasonable to claim that a person with a 
good understanding of a broad range of mathematical ideas and techniques would be better 
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equipped to meet various numeracy demands; for example, recalculating their personal 
income tax after a reduction in the rate, than someone without the same level of 
mathematical competence. The school mathematics program(s) should play a significant role 
for all students in developing their mathematics tool-kits and strategic repertoires, and the 
teachers of mathematics have a responsibility to provide a classroom learning environment 
where students learn mathematics to their maximum potential. To progress this to 
“numeracy” then, teachers in other subject areas need to recognise and exploit numeracy 
opportunities in their planning and teaching. How this is to be done constitutes part of a 
whole-school numeracy plan. 
The South Australian Literacy and Numeracy Network (n.d.) identified three 
significant elements that must be addressed if improved numeracy outcomes are to be 
achieved: restructuring, reculturing and changing pedagogy (See Figure 2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHANGING PEDAGOGY 
   connectedness, rigor, learner & future oriented 
11. Enacting constructivist learning 
12. Connecting mathematics learning and everyday 
life 
13. Emphasising the transferability of learning 
14. Implementing assessment and reporting practices 
that promote learning 
15. Supporting students to be independent learners 
16. Making explicit the literacy of mathematics 
RESTRUCTURING 
valuing teachers, resources, time/space 
1. School committed to numeracy 
2. Enacting a theory of whole school reform 
3. Dedicated time for curriculum development and professional 
development 
4. Allocated time for mathematics on the timetable 
5. Forums for parents about numeracy and numeracy development 
 
RECULTURING 
courageous, innovative, educative 
relationships 
6. Confronting mathematics anxiety 
7. Understanding the relationship between 
mathematics and numeracy 
8. Promoting student voice across the school 
9. Using data on curriculum entitlement, 
attitudes and student knowledge and 
understandings 
10. Pedagogical leadership is highly valued 
Improving 
numeracy 
for all
Figure 2: Improving Numeracy Outcomes 
 
The sixteen elements identified should be regarded as an inter-related set of practices 
and strategies to enhance a whole-school approach to numeracy improvement. 
Hogan (2002) suggested that a “numeracy audit” would be able to provide teachers 
with information about numeracy demands across the curriculum, to inform school 
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judgements about the extent to which action needs to be taken to provide more or better 
numeracy opportunities, and to extend teachers’ knowledge of the strategies required to 
develop their students’ numeracy.  
A comprehensive audit would include the following tasks: 
• determining staff, students and parent views on numeracy, 
• collecting and analysing school and curriculum documents, 
• collecting samples of student activities, 
• discussing and identifying issues that arise from reviewing the collected 
information, and 
• developing a plan of action.  
Hill and Crévola (1997) identified nine elements of a whole-school design for school 
renewal aimed at improving student-learning outcomes that most require attention (See 
Figure 3). 
 
 
 
 
Figure 3:  Design elements for a general model of school improvement. (Hill & Crévola, 
1997) 
 
This model has been used extensively for projects such as The Middle Years 
Numeracy Research Project: 5-9 (2001) and DEST (2004) Numeracy Across The 
Curriculum and formed the basis of the planning component (that is, a whole-school 
numeracy plan) of my project with Secondary College. 
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Hill and Crévola (1999) in Implementation of the Whole School Design in ENRP Trial 
Schools (2002) described Beliefs and Understandings as at the heart of the design in their 
general model of school improvement. It is the teachers’ beliefs and understandings that are 
pivotal to their everyday work, and these inform the decisions they make in both planning 
and teaching. Furthermore, unless teachers believe they can make a difference and have a 
commitment to do so, the impact of the other elements is seriously diminished (Hill & 
Crévola, 1999). The starting point for this model of school improvement is a belief in the 
capacity of all students to make progress, given sufficient time and support. Fundamental to 
the development of a whole-school numeracy plan, is teachers’ beliefs about the nature of 
mathematics, a challenging area to delve into in the context of a secondary school. Ernest 
(2002) described two points of view about the nature of mathematics; absolutist and 
relativist. Briefly, the absolutist view of mathematics sees it as universal, objective and 
certain, with mathematical truths being discovered through the intuition of the 
mathematician and then being established by proof. Relativists adopt a parallel position in 
which mathematical knowledge is always understood relative to the context, and is evaluated 
or justified within principled or rule governed systems. There is an underlying basis for 
knowledge and rational choice, but that basis is context-relative and not absolute. The 
personal learning experience of many current secondary teachers would be reflective of an 
absolutist view, and unless they have been challenged to think otherwise, would continue to 
foster this approach in their own practice. The notion of numeracy as using some 
mathematics for a purpose in a context necessitates an exploration of the relativist view with 
the aim of clearly showing all secondary school teachers the role of mathematics in their 
subject areas and the responsibility they have to explicitly teach it. My thinking for this 
project linked this relativist view with what Ball and Bass (2000) described as “pedagogical 
content knowledge”. They defined it as:  
Pedagogical content knowledge – representations of particular topics and how 
students tend to interpret them, for example, or ideas or procedures with which 
students often have difficulty – describes a unique subject-specific body of 
pedagogical knowledge that highlights the close interweaving of subject matter and 
pedagogy in teaching. (p.87) 
 
The link is the numeracy demands of subjects which by their very nature require a 
relativist view of mathematics, together with how that particular parcel of mathematics is 
taught in the context of a specific subject area. The improvement of numeracy outcomes for 
students is dependent upon the skill of teachers to incorporate mathematics into their 
pedagogical content knowledge. As Hattie (2002) stated, “The major influence on student 
learning is the teacher” (p.14). This is an area for further study; that is, how subject-specific 
mathematics (“numeracy”) is taught in other discipline areas.  
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Even if teachers harbour a relativist view of mathematics, as Caswell (2005) 
concluded from her recent study, beliefs and practices may not align, and teacher confidence 
and time are two causes for this mismatch. Ernest (2002, in Caswell 2005) stated that 
teachers need first to clarify their beliefs about teaching and learning, and then know how to 
implement these beliefs in practice. Teachers’ beliefs necessarily must be developed from 
valid data (based on reliable research) rather than unfounded beliefs that they have otherwise 
developed. In addition to believing in the capacity of all students to make progress, it is 
important that within schools such a belief is translated into appropriate high expectations 
and a relentless determination to persist with those who are not experiencing success (Hill & 
Crévola, 1997). 
Strong educational leadership has consistently been identified as a key characteristic 
of effective schools (Edmonds, 1979 and Rutter, Maughan, Mortimer, Ouston & Smith, 1979 
in Hill & Crévola, 1997). This has typically involved: 
• establishing priorities, goals and a vision for the future, 
• developing a positive culture that values learning and holds high 
expectations for all, 
• securing, managing and allocating resources to support agreed priorities, and 
• building up the commitment and capacity of staff. 
It is not just the school principal who exercises leadership; leadership can and 
frequently must be exercised by others, including deputy principals, senior teachers and 
persons external to the school, such as consultants engaged to work with the school. In the 
case of this study, the leadership will be shared between the Assistant Principal 
Administration (APA) and myself (in my role as Education Officer – Mathematics).  
2.2.4 Theoretical Underpinning: Social Constructionist Approach 
Teaching and learning are active, social processes that occur in community 
constructs. Atherton (2005) described constructivism, particularly in its social forms, as the 
active involvement of the learner in a joint enterprise with the teacher of creating 
(constructing) new meanings. The emphasis is on the learner as an active “maker of 
meanings”. The processes that were developed and utilised in this study are founded on a 
refinement of this notion of constructivism, referred to as “social constructionism”                 
(Franklin, 1998; Gergen, 1994) which also supports the relativist view of mathematics 
described earlier. The theoretical perspective of social constructionism maintains that people 
develop their sense of what is real through conversation with and observation of others. “It 
also holds that as people interact with and observe one another, their perceptions and 
definitions of what is real frequently shift, sometimes dramatically.” (Berg & De Jong, 1998, 
p. 235).  
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A social constructionist approach to Participatory Action Research (PAR) then 
required me, as the researcher, to provide the opportunities (time and favourable 
environments) to allow meanings to be developed through social interaction and social 
consensus. I became participant-centred and focused on the meanings the participants made. 
“Social constructivism moves towards the larger, global processes that inform local 
constructions.” (Neimeyer, Hagans & Anderson, 1998, p. 123.). This was vital if a whole-
school numeracy plan were to be successfully developed and implemented. 
2.3 IMPLICATIONS OF LITERATURE REVIEW 
Although there has been significant work done regarding mathematics in secondary 
schools, such as Goos, Galbraith and Renshaw (1999), the literature review has not revealed 
studies undertaken throughout the years of secondary school within Australia pertaining to 
numeracy. Studies focusing on the primary and middle years; such as DEST (2004) and The 
Middle Years Numeracy Research Project: 5 – 9 (2001), have provided a range of 
approaches and recommendations emphasising:  
• the difference between mathematics and numeracy and the importance of a 
shared  understanding of this difference amongst teachers,  
• the important role that collegial support has in moving teachers forward, and  
• the imperative need for time: for teachers to develop this shared 
understanding,  to gain confidence in their own mathematical and numerate 
skills and to effectively  plan and reflect upon their teaching.  
Ernest (1989) stated that, “the autonomy of the mathematics teacher depends on 
three factors: beliefs, social context, and level of thought.” (p. 254). This notion was 
extended in my study to encompass all teachers across the secondary school curriculum in 
regards to numeracy, and the processes that were developed with the teachers at Secondary 
College strongly reflected the dependency upon these three factors. 
Defining numeracy or the attributes of a numerate person is a complex matter. 
Zevenbergen (2005) noted that numeracy has taken on many meanings ranging from the 
study of number; innovations for students who are in need of remedial mathematics; a 
subject that has strong links with practical applications; through to an emphasis on deep 
conceptual understanding that can be applied purposefully across contexts. The working 
definition for this project had two components: (i) a relatively brief statement, which needed 
to be “unpacked”, and (ii) aspects of numeracy for which every teacher has a responsibility. 
This working definition evolved from reflection and discussion with colleagues based upon 
elements of Willis (1998a), Hogan (2002), Kemp and Hogan (2000), and Neill (2001). The 
definition had been tabled at various meetings, workshops and conferences over the last year 
and had met with positive feedback and acceptance from primary and secondary teachers.  
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The initial working definition of numeracy generated from the review of the 
literature was: 
The ability and disposition to fluently and critically use and interpret mathematical 
concepts, skills and representations to successfully and purposefully operate in wide-
ranging contexts. 
In this definition: 
• ability referred to having a retrievable and competent repertoire of 
knowledge, skills and procedures 
• disposition referred to a willingness and positive attitude of the young 
person to “have a go” 
• fluently referred to the efficiency and degree of confidence with which the 
young person handles the problem or context 
• use referred to numeracy as being active and participative, not passive 
• interpret referred to young people making sense of the mathematics to which 
they are exposed  
• mathematical concepts, skills and representations referred to big notions 
such as “proportional thinking” as well as fluency of calculation 
• successfully referred to a desirable and/or productive end-product e.g. the 
problem is solved 
• purposefully referred to the relevance of the context 
• wide-ranging contexts referred to demands within Key Learning Areas, 
extra-curricular events and out-of-school activities with which young people 
engage. 
 
Although the school mathematics curriculum, based upon the QSA 1-10 Mathematics 
Syllabus in conjunction with the Roles for Lifelong Learning, should play a significant role 
for all students in developing concepts and skills; the development of numeracy is the 
responsibility of all teachers across the curriculum (Kemp & Hogan, 2000). Just as students 
without appropriate levels of literacy are “at risk” in their learning and general progress at 
school, so too are students without appropriate levels of numeracy. 
Prior to this study, I determined the aspects of numeracy that could be identified 
across the KLA Syllabuses by unpacking the core content and support modules of each 
syllabus. The purpose for this was to have a basis for professional dialogue at Secondary 
College and it served as a starting point for the parts of the audit process that focussed upon 
familiarisation with the numeracy demands of each syllabus and to evaluate the 
identification of specific numeracy demands in work programs and units across the 
curriculum.  
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The aspects identified were: 
• the choice and use of technology 
• the construction and analysis of tabular and graphical representations 
• computation: particularly percentage applications, fractions and rates 
• estimation: numerical and measurement 
• the selection, use and interpretation of mathematical language and symbols 
• the choice and use of measuring instruments and units. 
Each of these was to be undertaken through a critical lens with quality communication a 
crucial component, as generally numerate practices are undertaken in social contexts, such as 
presenting data, purchasing goods or manufacturing products. 
 The process for developing a whole-school numeracy plan was influenced by the 
numeracy audit described by Hogan (2002), flavoured by a social constructionist approach, 
and in conjunction with aspects of the three elements that must be addressed if improving 
numeracy outcomes are to be achieved (South Australian Literacy and Numeracy Network, 
n.d.) that is; restructuring, reculturing and changing pedagogy. The elements targeted from 
the sixteen, due to the scope of this study, were: 
Restructuring:  
• Developing a school community (students, teachers and parents/caregivers) that 
is committed to numeracy,  
• All teachers enacting the theory of whole-school reform,  
• The leadership team providing for dedicated time for curriculum development 
and professional development, and  
• The allocation of specific time for focussed mathematics teaching on the 
timetable. 
Reculturing:  
• Confronting and allaying the mathematics anxiety exhibited by teachers, 
students and parents/caregivers,  
• Understanding the relationship between mathematics and numeracy, and  
• Highly valuing pedagogical leadership at the school site. 
Changing pedagogy:  
• All teachers enacting constructivist learning,  
• All teachers implementing assessment and reporting practices that promote 
learning, and  
• All teachers making explicit the literacy of mathematics. 
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Chapter 3: Methodology 
3.1 RESEARCH QUESTIONS 
The literature review (Chapter 2) revealed many definitions of “numeracy”, none of 
which specifically focussed upon the numeracy demands within the secondary school 
context. No studies that were referenced presented data about the out-of-school numeracy 
demands of secondary school students, which I believe have a significant bearing upon their 
“real world” lives as opposed to the demands within the school context. The research clearly 
emphasised the effectiveness of whole-school planning and involvement in order to improve 
student learning outcomes. 
The research questions which were explored in this study arose in response to the 
literature review. The principal question framing this research study was: How can the 
numeracy demands of students in secondary schools be met by a whole-school numeracy 
plan?                                                                                             
The subsidiary research questions emanating from the principal research question were: 
• How can “numeracy” be defined for post-primary schooling? 
• What are the numeracy demands made of secondary school students, both at 
school and out-of-school? 
• How can a whole-school numeracy plan be developed successfully? 
• What degree and type of support is needed for the development and initial 
implementation of a whole-school numeracy plan?  
3.2 DESCRIPTION OF RESEARCH METHODOLOGY 
The research methodology was Participatory Action Research (PAR) which included 
both quantitative and qualitative data collection. With its focus on collaboration, reflection 
and effecting change, Participatory Action Research complemented the social constructionist 
philosophy underpinning this study, and the relativist view of mathematics that I personally 
hold. This study characterised qualities of PAR as described by Creswell (2002) including: a 
focus on practical issues (how to co-construct a whole-school numeracy plan), a 
collaboration between the researcher and the participants (at various levels: whole staff, 
working party and focussed interview group), a dynamic process of spiralling back and forth 
among reflection (personal and that of the participants), data collection (at the school site and 
beyond for comparison) and action (analysis and suggested recommendations), the 
development of an action plan (at two levels: numeracy audit and the whole-school plan), 
and the sharing of the research with the local school community (with this community by 
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newsletters and information posted on the school website) and other school communities 
(throughout the Brisbane Archdiocese and permeating into the Independent Schools of 
Queensland as well as Education Queensland schools).  
The study was designed to identify, describe, analyse and categorise where possible: 
• the numeracy demands that are made on students in all learning areas other 
than mathematics and the numeracy demands students meet outside school, 
• the extent to which teachers were aware of these demands and the way 
teachers dealt with them in their planning as well as on a daily basis in the 
classroom, 
• the engagement of teachers with these numeracy issues and co-construction 
of a framework for a whole-school numeracy plan. 
3.3 RESEARCH DESIGN 
3.3.1 Preliminary Organisation 
Prior to the commencement of the study, I contacted key personnel (mathematics 
coordinators or curriculum leaders) at eight secondary colleges throughout the Archdiocese, 
to organise the surveying of random samples of students from Years 8 to 12, to provide 
information about out-of-school numeracy demands. The undertaking of these surveys was 
carried out within the first three weeks of the 2006 school year. During this period of time, 
clearance was sought and granted by the QUT Research Ethics Committee and Brisbane 
Catholic Education.  
I targeted Secondary College as it was reasonably large (about 800 students), co-
educational, had a dynamic administration and I had worked there on a number of occasions 
with the mathematics staff. I visited Secondary College to outline the project and discuss the 
degree of commitment required with the Principal and Assistant Principal Administration 
(APA). The APA was keen to pursue this project for Secondary College, as they had 
undertaken a literacy renewal the previous year, and had identified numeracy as a target area 
for renewal in 2006. The Principal then formally agreed to participate, and a provisional 
schedule was developed to determine the nature and extent of my visits to the school; over a 
period of time from the end of January 2006 until September 2006. We then organised for 
the staff to give their consent, and be surveyed; for the students and parents to be informed, 
consent sought, and for the students to be surveyed and tested. 
3.3.2 Selection of participants 
The selection of the teachers who made up the working party was managed in 
conjunction with the APA. I described the personnel I believed would have a significant 
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contribution (subject coordinators, experienced and less-experienced teachers, teachers who 
had been at the school for some time as well as those who were new in 2006), and then the 
APA targeted several teachers to seek their support. The role of the working party in this 
study was crucial, and the APA’s selection was judicious. 
The four teachers who volunteered for the 3-stage focussed interviews had also 
agreed to be part of the working party which identified the numeracy demands of various 
syllabus documents, audited current school programs, drafted and presented a whole-school 
belief statement about numeracy, and developed the whole-school numeracy plan.  
3.4 INSTRUMENTATION 
3.4.1 Description of Instruments 
The instruments used for this study were designed specifically to collect the data 
required to answer the principal and subsidiary research questions. Some of the elements of 
the tests (ANJ06 and ANS06) were modifications of Year 7 Aspects of Numeracy Test 
items, which had undergone their own stringent validity and reliability processes (including, 
sample trials of questions, selection of questions by a cross-sector panel, link items across 
Years 3 to 7, and explicit representation of the national benchmarks). The remainder of the 
instruments were developed by myself, based on my readings and career experience, and had 
been trialled at different secondary schools, at various locations. 
The instrumentation used incorporated: 
(i) Student Survey – out-of-school numeracy demands (essentially yes/no format, 
 making distinctions between ages and gender): Appendix A 
(ii) Teacher Attitudinal Survey (5-point scale: strongly agree to strongly disagree) – 
 attitudes and beliefs about numeracy: Appendix D 
(iii) Focus Interviews (combination of 5-point scale: strongly agree to strongly 
 disagree, and open questions): Appendix E 
(iv) Level 4 Test (ANJ06) and Level 5 Test (ANS06) based on the QSA 1-10 
 Mathematics Syllabus: Appendix C 
(v) Six Numeracy Tasks (across key learning areas) with a 4 point grading scale: 
• 3 = correct and fluent solution, appropriate to the context, 
• 2 = correct solution mathematically which may not be appropriate to the 
context,  
• 1 = an attempt to deal with the problem, and 
•  0 = no attempt or engagement with the task other than attempting a 
solution: Appendix B 
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(Note: Instrument (iv) was at the request of the school, as they wished to determine some 
baseline data before embarking on the whole school numeracy plan journey.)  
The questions comprising the Student Survey (see Appendix A) were constructed 
based on my own personal (raising five children) and professional (teaching for 24 years) 
experience, with the aim to obtain quantifiable data about the kinds of out-of-school 
numeracy demands with which secondary school students deal, and the extent to which these 
demands change from Year 8 to Year 12, for example, involvement in part-time work 
The statements making up the Teacher Attitudinal Survey (Appendix D) were based 
on the findings and teacher comments reported in Numeracy Across the Curriculum (DEST, 
2004). The Teacher Attitudinal Survey was designed to collect information about beliefs and 
understandings regarding mathematics teaching and learning, as well as numeracy. This 
survey was trialled at another secondary school, with which I am working, as a basis for 
professional dialogue, prior to Secondary College teachers undertaking the survey. Although 
the validity of these statements may be questioned, the sole purpose of the survey was to 
generate professional dialogue amongst the teachers at Secondary College, and in that 
context, it was successful. 
The Numeracy Tasks (see Appendix B) were constructed as though embedded in 
other key learning areas, such as study of society and the environment, science, health and 
physical education, and which made mathematical demands on the students. The Numeracy 
Tasks were sourced and reviewed by experienced teachers in the subject areas of SOSE, 
science and technology. These Numeracy Tasks were designed to give information in 
addition to mathematical ability, such as; disposition and essential literacy skills, and a final 
selection of six tasks were used at Secondary College. The following was the rationale for 
the inclusion of the final six tasks: 
• Task 1: this task was very similar to activities included in Secondary 
School’s Year 8 SOSE student booklet. This task was included as it required 
interpretation of a tabular format, scale (that is, number ‘000) and the 
expression of statistics in a percentage format. Saliency determination that 
is, discriminating between important and unimportant or irrelevant 
information was also a factor in the selection. 
• Task 2: this task was chosen because of the calculation of percentage and 
then the representation of the answer as a whole number due to the context. 
This task also required matching information from two sources and 
representations, that is, the table and the map. In order to succeed at this 
task, students also needed contextual knowledge in terms of the location of 
the states and territories. 
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• Task 3: this task required students to interpret a graphical display and then 
undertake calculations to complete the task. 
• Task 4: this task had high literacy and contextual knowledge demands, 
despite the context being real and somewhat familiar to students having 
undertaken cooking at school or home. 
• Task 5: this task also had high literacy and contextual knowledge demands, 
despite being somewhat contrived. The substitution and solving of simple 
formulae had been identified as a common numeracy demand for secondary 
students, hence its inclusion. 
• Task 6: this task was chosen particularly for its “invisible” mathematics, that 
is, no tabular or graphical representations, one number given, no other 
mathematical symbols evident. It was also included to “appeal” to the more 
visual students. 
There were two levels of tests that were developed; one targeting Level 4 (ANJ06) 
of the current QSA Years 1-10 Mathematics Syllabus, and the other focusing mainly on Level 
5 (ANS06) of this syllabus (see Appendix C). The tests were based on the format of the Year 
7 Aspects of Numeracy Test although they did not incorporate the aural or multiple choice 
components. The Level 4 Test (ANJ06) did not allow for the use of calculators, as 
computation ability was deemed to be a desirable field in which to collect data, whereas the 
Level 5 Test (ANS06) allowed for calculator use due to the complexity of the calculations.  
Both the Level 4 and Level 5 Tests were administered to the Year 8 cohort at Secondary 
College, at the request of the school administration and management team. The tests did not 
play a major role in this study: that is, no inferential statistical analysis was made. The 
primary purpose for these tests was to provide a basis for comparison with the Numeracy 
Tasks in order to encourage professional dialogue amongst the teachers at Secondary 
College. In this role, the tests were successful, and interesting discussions were had relating 
to question deconstruction, the literacy demands of various question types and the potential 
ambiguity of questions. 
The Student Survey, Numeracy Tasks and Tests were trialled with a class of Year 8 
students in a secondary school, which was not the case study school, in November of 2005. 
The trialling served the purposes of checking that the questions were clear and unambiguous, 
that the terminology used, particularly on the survey, was meaningful to the students, and 
that sufficient time had been allocated for the majority of students to finish each component.  
3.4.2 Administration of Instruments 
The Tests (ANJ06 and ANS06) were administered to the Year 8 students of 
Secondary College by their mathematics teachers during a timetabled mathematics lesson. 
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The APA of the college had developed and distributed standardised instructions for 
administering the tests. 
The six Numeracy Tasks and the Student Survey were administered on a different 
day, after the tests, and in the students’ study of society and the environment (SOSE) 
timetabled lesson. This was done so that they were not seen by the students as “mathematics 
problems” and potentially prejudice their attitudes. The Tests, Numeracy Tasks and Student 
Surveys were all undertaken by the second week of Term 1, 2006. The Teacher Attitudinal 
Survey was administered to the teaching and leadership staff during a staff meeting in the 
second week of the school year, after I had briefed the staff about the numeracy project; this 
allowed me to clarify statements which some found ambiguous or unclear. 
3.4.3 Marking and grading of tests and tasks 
To ensure consistency, I undertook all of the marking of the tests and grading of the 
tasks myself. I felt reasonably confident in doing this as I am a trained Short Response Item 
marker for the Queensland Core Skills Test (QCS Test), and have had experience both with 
maintaining consistency as well as efficiency. I had to exercise some care when marking the 
Level 4 Tests (ANJ06), in particular, Questions 14 – 17, which built upon each other. If 
students had apparently misinterpreted Questions 14 and 15, they were not penalised if their 
responses to Questions 16 and 17 followed that particular train of thought. 
3.5 PROCEDURE 
This research study comprised three phases: 
1. Generation of a working definition of numeracy and identification of aspects of 
 numeracy, for which all teachers have responsibility; 
2. Numeracy audit; and 
3. Generation of a whole-school numeracy plan. 
 The generation of a working definition of numeracy and identification of aspects of 
numeracy for which all teachers have responsibility were directly related to the literature 
review. This working definition, used initially for the project, was: 
The ability and disposition to fluently and critically use and interpret mathematical 
concepts, skills and representations to successfully and purposefully operate in wide-
ranging contexts. 
 
 The identified aspects of numeracy for which all teachers have responsibility and 
that formed the basis of the syllabus mapping document were: 
• the choice and use of technology, 
• the construction and analysis of tabular and graphical representations, 
• computation: particularly applications of percentage, fractions and rates, 
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• estimation: numerical and measurement, 
• the selection, use and interpretation of mathematical language and symbols, and 
• the choice and use of measuring instruments and units. 
The reference to “wide-ranging contexts” had implications for the inclusion of all 
teachers at Secondary College in the development of the whole-school numeracy plan, and 
also in the selection of the four teachers for the ongoing interview process so that they 
represented a range of subject areas. The “wide-ranging contexts” also established a case for 
the Student Survey that was designed to collect data about the kinds of out-of-school 
numeracy demands that students in secondary schools would typically have to meet.                                         
The numeracy audit consisted of five components: 
1. Teacher Attitudinal Survey (Appendix D): all teachers and leadership targeted. 
2. Student Survey (Appendix A): All students in Years 8 -12.  
3. Level 4 Test (ANJ06) and Level 5 Test (ANS06) (Appendix C): Year 8 students. 
4. Numeracy Tasks (Appendix B): Year 8 students. 
5. Mapping of numeracy demands of the suite of 1-10 KLA syllabuses and 
mapping of explicit numeracy references in Year 8 school work programs. 
The generation of a whole-school numeracy plan resulted from a number of steps: 
1. draft belief statement, 
2. identification of key common numeracy demands for Year 8 students, 
3. draft of teacher, parent and student components, 
4. draft timeframe, and  
5. ongoing dissemination and feedback opportunities with the whole staff. 
Over the life of the project, I met with the whole staff of Secondary College on five 
occasions and on each occasion recorded notes in my reflective journal. The working party 
was made up of two teachers from each of these key learning areas: science, study of society 
and the environment (SOSE), health & physical education (H & PE), technology and the 
arts. There were no representatives from the English department as they felt that they had no 
aspects of numeracy in their syllabus and were unwilling to participate in the process. The 
mathematics faculty was represented by the science and technology teachers who taught in 
both areas. We met on three full days and on each day I took field notes and recorded my 
reflections. Focused interviews (using some 5-point scale statements and open-ended 
questions) were conducted with a group of four teachers, drawn from science, study of 
society and the environment (SOSE), design technology and health & physical education, at 
three junctures during the project: directly following the whole staff introduction to the 
project, at a half-way point and at the conclusion of the development of the whole-school 
numeracy plan (see Appendix E).  
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3.6 DATA COLLECTION AND RECORDING 
The Student Survey data were collected from all students (Years 8 to 12) at 
Secondary College, as well as random samples of Years 8 to 12 students, 30 of each year 
level from eight secondary colleges throughout the Archdiocese. The survey data were 
recorded in tabular formats for each individual school and year level and separately for 
males and females. The Student Survey data from Secondary College was not incorporated 
into the data collected from the other colleges. This allowed for Secondary College-specific 
data to be analysed within the school context as well as making comparisons with the survey 
data from other schools in the Archdiocese. Once the surveys had been recorded in the 
tabular format, the information was then entered into Excel and compound bar graphs were 
chosen to display and compare the data (refer Chapter 4: Findings, Analysis and Evaluation). 
The Teacher Attitudinal Surveys were collected at the end of the staff meeting at 
which the staff completed them. The responses to the statements were tabulated and then the 
totals for each response determined and recorded on the survey form. The totals were not 
converted to percentages due to the population size. 
The data from the Numeracy Tasks were collected from all Year 8 students at 
Secondary College and tabularised according to the grading on the 4-point scale. This 
information was then entered into Excel and again compound bar graphs were chosen to 
clearly display the percentages of students who were able to solve the problems, attempted 
them or did not engage with the tasks (refer Chapter 4). 
The data from the Tests (ANJ06 and ANS06) were collected from all Year 8 
students at Secondary College and tabularised for correctness for each individual question. 
Again Excel was used to construct appropriate graphical displays which would easily be 
interpreted by all of the staff at Secondary College (refer Chapter 4). 
Data collected from the four volunteer teachers (at the three previously mentioned 
junctures throughout the timeframe of the study) included the responses to the focus 
interview questions as well as recordings of anecdotal comments. Additional data were 
obtained by my field notes and reflections that I maintained throughout the project. 
3.7 DATA ANALYSIS 
All of the data collected throughout this study were hand-analysed. The Teacher 
Attitudinal Survey data were analysed in terms of majority opinions (~ 75% or higher) and 
significant staff splits of opinions; for example, ~50% strongly agree or agree and ~50% 
strongly disagree or disagree. The Teacher Attitudinal Survey responses were also noted in 
terms of conflict with current research; for example, the strong link between literacy levels 
and numerate behaviours. The student test data were analysed in terms of percentage correct 
per question, the differing success between “word questions” and number algorithms, and 
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the different interpretations of the more open questions. The Numeracy Tasks data were 
investigated along the lines of disposition; that is, the extent and nature of the attempt to 
engage with  the task, and in particular a comparison between the success with the two 
“percentage tasks” (Tasks 1 and 2) and the success with the other tasks (Tasks 3 to 6). The 
analysis of the Student Surveys revolved around comparing the numeracy demands of 
younger students with those of the senior phase students, as well as identifying activities that 
were common; that is, to which ~ 75% or higher of the population indicated a positive 
response. Finally the transcripts from the interviews with the four key teachers were 
analysed in terms of common themes, for example, the importance of sufficient time for any 
kind of innovation in schools. 
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Chapter 4: Findings & Analysis:  
           The Quantitative Picture 
4.1 DATA PROCESSING 
At the request of the college leadership team, 159 Year 8 students at Secondary 
College undertook the Level 4 Test (ANJ06) and the Level 5 Test (ANS06) (see Appendix 
C), in order to establish some baseline student performance data and to provide input into the 
impending professional discussion. The student responses were marked correct or incorrect, 
and the results were tabularised as percentage correct for each question. Bar graphs and 
compound bar graphs were chosen to represent this data as they provided clear visual displays 
from which the teachers at Secondary College could interpret and make comparisons. The 
results are displayed in Figures 4 and 5 respectively below: 
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Figure 4: Data from Level 4 Test (ANJ06) 
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Figure 5: Data from Level 5 Test (ANS06) 
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Although this study did not utilise this test data for the purpose of pre-test and post-
test information, as it was not the focus, the teachers at the college found the information of 
value and interest. 
The same cohort of Year 8 students undertook the six Numeracy Tasks (see Appendix 
B), which were marked using a 4-point scale: 3 = correct and fluent solution, 2 = correct 
solution mathematically which may not be appropriate to the context, 1 = an attempt to deal 
with the problem, 0 = no attempt or engagement with the task other than attempting a solution 
(see Appendix B). These results were tabularised and percentages calculated. The resulting 
graphical display of this data is represented in Figure 6. 
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Figure 6: Data from Numeracy Tasks 
 
Teachers at Secondary College commented upon the apparent difference in student 
performance on the tests as opposed to the tasks; this was the purpose behind the students 
undertaking both assessments. Significant discussion ensued in relation to the literacy 
demands of the tasks and the apparent ambiguity in some of the tasks with which students 
found difficulty. Unfortunately, as students had not been interviewed, no specific insights 
were found pertaining to the scoring of 1 or 0. 
This Year 8 cohort also completed the Student Survey designed to determine out-of-
school numeracy demands (essentially yes/no format, making distinctions between ages and 
gender: see Appendix A). In addition, 153 Year 9 students, 144 Year 10 students, 123 Year 
11 students and 116 Year 12 students from Secondary College also completed this student 
survey, in order to gain a picture as to the changes in numeracy demands; type and frequency. 
The data for each question were recorded separately for year level and gender, and 
percentages then calculated for use in the graphical displays. As Secondary College decided 
to target their Numeracy Plan initially for Year 8s, I presented the data for the Year 8 students 
separately (see Figure 7) and a combined graph for the entire college (see Figure 8). 
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Year 8 - Survey Data
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            Figure 7: Data from Year 8 Student Surveys  
 
Student Survey Data - Years 8-12 (n= 684)
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Figure 8: Data from combined year levels Student Survey - Secondary College  
 
Secondary College also accessed Student Survey data collected from random samples 
of students in Years 8 to 12 from other schools in the Archdiocese (see Figure 9). 
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Student Survey (Years 8-12) n = 3069
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Figure 9: Student Survey data from Archdiocese 
 
The staff of Secondary College undertook the Teacher Attitudinal Survey (Appendix 
D) during a session of a staff meeting in February of the 2006 school year. Teacher responses 
were tallied for each of the five possible response options (see Table 1) and I presented these 
to the whole staff during a session in the Term 2 Student-Free Day. 
4.2 FINDINGS & ANALYSIS 
The results from the Tests ANJ06 and ANS06 confirmed that at this point in time, at 
the beginning of the school year, students were consistently demonstrating Level 4 outcomes 
and that some had progressed to demonstration of some Level 5 outcomes. These results were 
of particular interest to the Mathematics Faculty and the Administration team as Secondary 
College has several primary feeder schools and no evidence of a culture of passing student 
academic information along to the college.  
 The staff focussed on the questions which scored close to or below 50% in ANJ06. 
These were: Question 3 (concept of algebraic equivalence), Question 10 (a worded time 
problem), Question 13 (concepts of coordinates and direction), Questions 14, 15 and 17 
(“simple” measurement expressed in a manner requiring conceptual understanding) and 
Question 19 (visual recognition of a basic fraction). Less time was spent discussing ANS06 as 
most of the staff did not expect as “good” results due to the higher level of difficulty.
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Table 1 
Teacher Attitudinal Survey (Secondary College) 
 
Statement 
 
SA + 
A 
 
Depends
 
SD + 
D 
Numeracy is the responsibility of every teacher. 
 44 5 1 
Students need to have subject-specific mathematics explicitly taught in 
that subject by the subject teacher. 40 5 3 
Numeracy refers to proficiency with number work. 
 26 14 9 
Students are able to transfer their Mathematical knowledge and apply it 
to different contexts in different subjects. 31 13 5 
If students are “good” at Mathematics, then they are numerate. 
17 19 
 
0 
 
Numeracy is the responsibility of Mathematics teachers. 
 13 11 24 
Numeracy is the ability to fluently use Mathematics in wide-ranging 
contexts. 44 4 
 
4 
 
If students have low literacy levels, then their numeracy levels are also 
at-risk. 15 14 
 
20 
 
Students need Mathematical experience in a number of different subject 
contexts to develop their numeracy levels. 41 7 0 
Teachers need to be aware of the specific numeracy demands of their 
teaching activities and assessment tasks.  44 5 1 
Contexts flavour the numeracy demands made upon children. 
 41 5 0 
Schools should maximise the numeracy opportunities provided by 
school activities, such as, athletics carnivals, fund-raisers etc. 39 6 2 
Students with exceptionally low-level numeracy ability need to have 
specialist support. 43 5 
 
1 
 
Parents and caregivers have a role to play in the numeracy development 
of their children. 46 2 
 
0 
 
The numeracy demands of the KLAs/ senior subjects that I teach are 
made explicit in the syllabus documents. 24 4 18 
The numeracy demands of the KLAs/ senior subjects that I teach are 
made explicit in the school  work program. 24 8 14 
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The undertaking of these test items, scoring and presentation of results served several 
purposes:  
• to collect baseline data on the Year 8 population (as students’ numeracy 
ability  hinges on an ability to use and interpret mathematical concepts, 
procedures and  representations),  
• identification of probable areas of weakness (conceptually and/or decoding 
the question), and  
• a starting point for whole school dialogue on what constitutes mathematics 
and what constitutes numeracy.  
A number of teachers pointed out that as all Year 8 students undertook the tests, the 
results would be “low” as students with learning disabilities and special needs were tested 
with the cohort. However, the actual number of these students was not sufficient to 
significantly affect the results (that is, five out of 159). 
During the scoring and collating of the six Numeracy Tasks, I made a number of 
decisions which I explained and justified to the staff. Firstly, the use of the 4-point scale 
enabled me to provide data that supported the initial working definition of numeracy; for 
instance, the scores of 0 for a non-attempt and 1 for an incorrect attempt gave an indication of 
the students’ “disposition”. The scores of 2 and 3 enabled me to differentiate between a 
“fluent” and “clumsy and/or inappropriately contextual” response. Finally, the section in 
which students were asked to “explain how you worked out your answers” was not 
considered in the scoring of solutions unless that was where the student had written their 
answer/solution. 
The staff analysis of the Numeracy Tasks raised a number of issues. Concern was 
expressed about the very low percentage of students that were able to determine a correct 
response to Task 1. The discussion revolved around the “busy-ness” of the task format, in 
particular, the table which contained more information than was required by the questions. 
The literacy demands of the tasks in general were questioned and I made the point that tasks 
that were presented in a text form would always have literacy demands that students would 
need to deal with in order to complete the tasks with a degree of success. I linked this 
discussion to the Staff Attitudinal Survey, focussing on the statement “If students have low 
literacy levels, then their numeracy levels are also at-risk”, to which 20 out of 49 responded 
disagree or strongly disagree and a further 14 responded that it depends. Task 3 which used a 
pie chart (a data display with which students would have been very familiar due to the nature 
of the primary curriculum), presented surprising results both in the number of students who 
made no attempt (score of 0) and those who attempted the task but their response was 
incorrect (score of 1). An overall observation was that many more students attempted tasks 
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than those who did not or those who attempted and were correct; that is, the Year 8 cohort 
generally were disposed to attempting these contextual tasks. 
When presenting the Student Survey data to the staff of Secondary College, I 
explained some of the data collation decisions I had made. Questions that allowed for 
responses ranging from “often, sometimes, never” were collated combining the “often” and 
“sometimes” responses (that is, questions 5, 18 and 20). Question 3 (“How do you usually 
travel to and from school?”) gave students multiple options for their responses; any response 
that included some public transport was recorded as a positive response to that item number. 
Questions 21 and 22 posed some problems: the type of “hobby” that resulted in a positive 
response for this item was defined as collections, constructions or activities such as reading, 
singing or acting. Responses such as; hanging out with friends, partying, MSNing, shopping 
or my girlfriend/boyfriend were not recorded as positive responses. Many surveys had the 
same response for Question 21 (hobbies) and Question 22 (sports); these were recorded 
positively only in one category, which was Question 22. Similarly if a “hobby” was listed for 
Question 21 such as “playing the guitar” and the response for Question 23 (“Do you play any 
musical instruments?”) was also “guitar”, then only one positive response was recorded for 
Question 23. There were also mismatches between responses for Question 11 (“Do you have 
a part-time job?”) and Question 14 (tax return); several students replied negatively for 
Question 11, yet replied affirmatively for Question 14. 
The Student Surveys in general and the Year 8 surveys in particular, formed the basis 
for some lively discussion amongst the staff at Secondary College. Never before had the staff 
had this kind of information about their students and many suggestions were made at the 
initial presentation of this data: for example; we need to make sure that rates of pay and tax, 
tax returns, mobile phone deals and credit/debit pros and cons are explicitly covered in every 
year of schooling. Others commented on the apparent trends in the data: for example; younger 
students had less responsibility for paying for their mobile phones, cooked or baked more, 
played more sport and musical instruments, belonged to more clubs, and has less part-time 
work than the senior students. The high access to the school canteen (about 90%) was also of 
interest to the staff as they had just launched their “healthy food” canteen menu. Whatever 
tact the analysis of this survey data took, the underlying value was the currency and the 
relevance of the data. Reference to the Archdiocesan Student Survey data indicated that 
Secondary College had “typical” responses based on the 3069 sample. 
The collation and consequent presentation of the responses from the Teacher 
Attitudinal Survey resulted in the most heated discussion. Overall, the majority of responses 
fell into the “strongly agree/agree” category or the responses were fairly evenly distributed 
between “strongly agree/agree” and “strongly disagree/disagree”. Statement 5 (“If students 
are ‘good’ at mathematics, then they are numerate”) had responses split between all 
categories, including “depends”. Staff sought clarification of this statement. 
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As mentioned previously, the responses for Statement 8 (linking literacy ability with 
numeracy ability) were of a concern: 15 “strongly agree/agree”, 14 “depends” and 20 
“strongly disagree/disagree”. However, since this initial survey staff opinions have altered as 
the project has progressed. Statement 16 (“The numeracy demands of the KLAs/senior 
subjects that I teach are made explicit in the school work program.”) resulted in 24 
affirmative responses. However when teachers undertook the school program audit process, it 
became evident that numeracy demands had not been made explicit in any program. 
Predictably, a large proportion of the staff (88%) affirmed that students with low-level 
numeracy ability need to have specialist support. Unfortunately, in the secondary school 
context, such expert numeracy support is widely unavailable as support teachers usually have 
a literacy background. Finally, it was of interest that Statement 14 (referring to the 
involvement of parents/caregivers) received the greatest number of affirmative survey 
responses (94%), yet as to date, no overt parent/caregiver involvement had been undertaken 
for numeracy development. The Teacher Attitudinal Survey provided data about the staff 
themselves; that is, real and relevant, and formed the basis of further work to develop the 
whole school numeracy plan. 
4.3 EVALUATION OF INSTRUMENTS 
Feedback from several teachers at Secondary College, as well as other secondary 
schools that used these instruments, in conjunction with my own professional reflection has 
led me to these criticisms and modifications.  
1.  Level 4 Test (ANJ06) (see Appendix C): 
 Many students had difficulty completing the personal information at the top of the paper; the 
teachers suggested a simple request for student name. Questions 14-17 were considered to be 
ambiguous, particularly as the shaded region did not photocopy well and students did not 
recognise it as “this shape” mentioned in the questions. If such a test were to be used at 
another school site, or if a second version were to be designed for post-testing purposes, then 
I would reword these questions to mention “the L-shape” and ensure that the shading is much 
darker. Question 19 was also criticised as students had no access to protractors, despite the 
point of the question being the visual recognition of the sector area of one-third. 
2.   Level 5 Test (ANS06) (see Appendix C): 
Feedback from students and teachers supervising them was that the number of boxes for the 
answers was misleading and that no advice had been given about where to place decimal 
points (in or between boxes). I had not envisaged this being a problem as students should 
have been able to reason this out themselves. Perhaps it is indicative of the teacher-
directedness of their everyday school work. Question 1 was criticised for the irrelevant, even 
“misleading” information supplied in the problem. My point was that students need to be 
discerning in their problem solving and be able to differentiate information as being part of 
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the solution or not; that is, saliency determination. I would not change this in future 
administration of these tests. Question 10 caused concern due to use of a “real life” context, 
that of roof trusses and pitch, which led me to think that perhaps mathematics instruction 
remained quite “abstract” and not related to realistic situations at Secondary College. Clearly, 
if students had not had previous experience of this context, then making sense of the question, 
let alone solving it, was problematic. Question 17 was also deemed to be ambiguous as it did 
not specify daylight saving time or not. However, I marked affirmatively either scenario if the 
response was correct. After discussions with staff at Secondary College, for future testing, I 
would include questions to obtain data about how students cope with ratio. 
3.    Numeracy Tasks (see Appendix B): 
The majority of feedback about these tasks came from teachers who seemingly took a 
defensive position; clearly stating that it wasn’t their job and they didn’t have time to teach 
numeracy. Some teachers were concerned that there was no actual designated location for 
“the answer”. The Environmentally Friendly Products task was considered to be quite 
difficult (justified by student responses) and as such “should have been placed towards the 
end of the set of tasks”. Teachers felt that in having it as the first task many students would 
lose confidence and not “try as hard” on the other tasks. To me, this is evidence of students 
and teachers not being aware of and making explicit “examination techniques” such as 
perusing the paper initially to determine the kinds of questions being asked and where one 
would feel comfortable starting. Teachers commented of the Smoke Screen task that the ACT 
was incorrectly shown on the map. Another point was made that, apart from the ACT, no 
other state or territory was marked on the map, so the task relied on students knowing some 
geography. The actual instruction given in this task, “Use the populations in each state, as 
shown below to the nearest hundred, to find the number of people in each sate who smoke”, 
was criticised as it said “state” only and did not mention “territory” (this was picked up by 
one student who only did calculations for the states and was not penalised). The Cleaning Up 
The Environment task seemed to require a contextual understanding for students to interpret it 
correctly. Despite the title of the pie chart “Household greenhouse gas emissions” many 
students did not consider “transport” to be a part of the “household”. The What’s Cooking? 
task, which was sourced from an actual cookbook, was thought to have been misleading. 
Careful deconstruction of the text was required to successfully complete the task. Despite the 
teachers’ reservations, many students at Secondary College appeared to have few difficulties 
in dealing with the task, as indicated by the data in Figure 5, which has the highest percentage 
of correct responses out of the six tasks. The Need For Speed task was not targeted with any 
direct criticism, but after marking so many student responses, I would modify the wording, if 
not the actual context, as it was very contrived. The Getting Crafty task also did not incur any 
direct criticism from teachers, and although many students attempted the task, the degree of 
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accuracy (resulting from the method of enlargement chosen by the students) was the main 
difficulty that arose. 
 4.   Teacher Attitudinal Survey (see Appendix D): 
Some teachers commented that statements had been repeated throughout the survey or that 
they had already given that information. I explained that these were confirming statements to 
validate previous opinions. Statement 2 “Students need to have subject-specific mathematics 
explicitly taught in that subject by the subject teacher” was deemed to be confusing, and 
many teachers interpreted this to mean the mathematics teachers teaching mathematics in 
mathematics classes, which was not the intent. The response option of “depends” was of little 
use to my research and in future will consider using “neither agree nor disagree” as a 
replacement. 
4.4 SUMMARY 
The quantitative data collected and presented to Secondary College served the 
purpose of having information about the Year 8 cohort that had not been collected before to 
form the basis of professional dialogue amongst the staff as well as a discussion starter with 
the three main feeder primary schools of Secondary College. The APA of Secondary College 
initially wanted the test data in particular to become baseline data for this 2006 cohort of Year 
8s which would require post-testing early in 2007. I will offer to undertake this for Secondary 
College in my role as Education Officer and my regular work with schools in the Brisbane 
Archdiocese; however this procedure will not constitute a part of this study. 
The results of the Numeracy Tasks supported the anecdotal comments made by 
teachers in subject areas other than mathematics that students do not appear to be able to 
transfer what they are taught in mathematics lessons to other contexts, that is, other subject 
areas, and also the impact of literacy skills; that is, how low level literacy ability hinders 
access to the numeracy demands of tasks. Many of the teachers at Secondary College could 
see how attention to both the numeracy and literacy demands in their subjects would better 
prepare the students for high-stakes assessment, such as the QCS test. Links were made 
between the kinds of numeracy demands made of students and elements of the CCEs, and a 
number of teachers were particularly interested in raising the status of the CCEs in the junior 
secondary curriculum. 
Despite issues to do with authenticity and validity of the instruments used in this 
study, the data obtained certainly were powerful catalysts for professional dialogue, including 
the need to express what were often subconscious beliefs about mathematics, how it is taught 
and learned, and how it links with numeracy.  
 
 
Thesis                                                Susan McDonald                                                   Page  38    
 
Chapter 5: Findings & Analysis:    
                   The Qualitative Story 
5.1 INTRODUCTION 
This chapter covers the changes in teachers’ perceptions of numeracy, an awareness- 
raising of the numeracy demands implicit in the KLA 1-10 Syllabuses, a reflection on 
current teacher practices in planning, focus teachers’ reflections on the project, my on-going 
reflections and field notes, and how all of these contributed to the co-construction of the 
whole-school numeracy plan.  
The qualitative data were collected from the three focus group interviews 
(beginning, middle and end of the project), the three whole day working party sessions, the 
occasions for whole staff discussions and my ongoing reflections. 
5.2 FOCUS GROUP: FIRST INTERVIEW 
The interviews were conducted using a proforma (see Appendix E) which was 
modified for the two successive interviews. The responses to the first page “strongly agree” 
to “strongly disagree” statements are shown in Table 2. DM is a SOSE teacher, GD a Design 
Technology teacher, PG a Science teacher and PS an H&PE teacher. When responding to the 
four statements of interview one, the teachers were also encouraged to supply additional 
information, insights and opinions. These were recorded on their response sheets and read 
back to them to make sure that they were happy with the sentiments that had been captured. I 
tried where possible to enter into meaningful conversation with these teachers, using active 
listening techniques and paraphrasing to develop trust and confidence in myself and the 
process. 
 Some of the comments recorded with these responses gave indications of teachers’ 
past experiences, their comfort levels and their willingness to participate. DM was the most 
anxious, not only about the interview process but also about her mathematical ability. 
Referring to Statement 2, DM questioned whether “it should be a cross-curricular priority at 
all”. DM’s level of confidence was exemplified by her opening statement to me, “I think that 
you should really be interviewing the HOF, not me”. She then went on to say that she was 
“more of a humanities person, you know History and English” and that she was not in her 
comfort zone. I spent some time just chatting and reassuring DM that any contribution would 
be valuable as there were probably many more teachers who felt the same. GD, who was 
unaware of his participation on the morning of the interview, appeared to use the interview 
as an opportunity to expound on what he considered to be “issues”; for example, “how  
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Table 2 
Focus group responses to interview one. 
 
Statement 
Number 
 
Statement 
Teacher 
Identifier 
 
Response 
1 I have a good understanding of what constitutes numeracy. GD, DM, 
PS, PG 
 
A 
2 I understand that numeracy is a cross-curricular priority. GD, PS 
DM, PG 
SA 
A 
3 I can clearly articulate the implications of this for my areas of 
teaching. 
PS 
GD,PG 
DM 
SA 
A 
D 
4 I currently recognise and make explicit for my students the 
numeracy demands and opportunities of lessons and/or units of 
work. 
GD, PG 
DM, PS 
A 
D 
  
schools are run interferes with possibilities, attitudinal change is necessary...from Admin” 
and “the attitude of the students is a problem....a throw-away society.” GD’s confidence 
level in terms of numeracy skills was high and he was also critical of the Mathematics 
Faculty and content that he considered was not being taught “properly”. PG exhibited a high 
level of confidence and a willingness to participate. He confided that the Junior Science units 
had no explicit numeracy demands identified, yet he spoke at length about the importance of 
“teaching an approach to tackle problems”. PS did not initially recognise the numeracy 
opportunities or demands in H&PE until we chatted about the kinds of activities the students 
undertook in his lessons. He was quite amazed at the amount and the type of numeracy 
demands. PS also commented that teachers should “reteach; don’t make assumptions” in 
their subject areas “because students don’t transfer knowledge very well”. 
The second page of the interview proforma had four questions related to the co-
construction of the whole-school numeracy plan. The teachers’ responses were recorded and 
read them back to ensure an accurate transcript. This is a summary of their responses: 
 
1. What do you understand by a “whole-school numeracy plan?” 
DM: “Try to implement numeracy skills across the curriculum; formalised and 
 reinforced. There needs to be a professional learning component” 
GD: “All subject areas need to be involved and focused on mathematics and 
 numeracy.” 
PS: “Need to identify skills needed across subjects. Then have a structured plan so 
 that demands of students are met as they progress.” 
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 2. What kind of support do you think you would need/want to undertake the  
 development of a whole-school numeracy plan? 
DM: “Time...get together as a department to work out what to do.” 
GD: “Time...revise the school structures...do not favour one subject over others.” 
PG: “Feedback and information from primary schools...HODs to work 
 together...Time...teamwork at all levels.” 
PS: “Long periods of time...with faculties...not in bits and pieces....time to do it 
 properly.” 
 
3. How are you feeling about undertaking this development and subsequent 
 implementation? 
DM: “Not confident because of my own level of maths.” 
GD: “Somewhat cynical...it’s ok to develop and write plans but there is always the 
 problem of getting all of the teachers to implement.” 
PG: “Daunted...increased workload...what steps do we take and how do we process 
 the information?” 
PS: “No particular concerns...it can only enhance what we are already doing.” 
 
4. Do you have any questions or concerns at this stage? 
DM: “Only that the support is there.” 
PG: “Again the increased workload.” 
 
The focus group represented a good sample of teaching experience, time at 
Secondary College, subject areas and confidence with mathematics; this together with their 
honest responses formed a positive basis for further work. 
5.3 WORKING PARTY: DAY 1 
DM, PG and PS were part of this working party (GD was absent on the day). The 
Assistant Principal Administration had organised the day as follows: 
Period 1: Science x2 representatives + SOSE x2 representatives 
Period 2: H&PE x2 representatives + Food Health/Textiles x2 representatives 
Period 3: Music x1 representative + Visual Art x2 representatives 
Period 4: Business/IT x2 representatives + Design Technology x2 representatives. 
 
Each period was 65 minutes and each new group of teachers was briefed at the 
beginning of the period about the task and objectives; that is, to audit the 1-10 KLA 
Syllabuses to determine the nature and extent of the numeracy demands, and to record the 
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core learning outcomes (using syllabus codes) and the explicit numeracy demands using the 
tabular format Numeracy Demands Across the Curriculum (see Appendix F). All of the 
teachers were very willing to undertake this activity, although with varying degrees of 
success. The following are some of my observations of the day: 
Science: this team was very keen; did not complete the task in the time provided and 
asked to take the proforma away to complete in their own time. The teachers commented on 
“having to lower the complexity of mathematical calculations” in science because of “the 
poor maths skills of the students”. 
SOSE: this team found it very difficult to find “the numeracy bits” and at the end of 
the period were very happy to hand it back to me. 
H&PE: at times, this team found it difficult to separate the stated syllabus 
requirements from what they were actually teaching. 
Food Health/Textiles: this team was quite amazed at the amount of mathematics 
required for their subject; again they were focused on their current programs and practice 
rather than the Technology Syllabus. 
Music: this teacher was very willing and capable: worked well using The Arts 
Syllabus. 
Visual Arts: these teachers were also surprised at the mathematics involved in their 
subjects; they were particularly interested in the language used in art, mathematics and 
science. This team asked where this day’s work was going to go. 
 
It was very interesting for me to observe these teachers undergoing a similar process 
to the one I undertook myself; whereas I had to rely solely on the syllabus documents, these 
teachers flavoured what they were doing with their subject-area experience. For both the 
science and SOSE teams the 65 minutes was insufficient time, and the teachers were quite 
surprised when the time was up. It became evident by the end of the day that an additional 
category needed to be included in the aspects of numeracy for which all teachers have 
responsibility (see Chapter 2); this was “the use and interpretation of spatial representations”. 
I used the work from this day to refine my previous attempt at identifying the numeracy 
demands across the 1-10 QSA Syllabuses and the R.E. Syllabus, and presented a co-
constructed draft at the next whole staff meeting on the Term 2 Student-Free Day (SFD) (see 
Appendix G). 
5.4 FOCUS GROUP: SECOND INTERVIEW 
A process similar to the one used for the first interview was again employed, using 
different statements and questions in keeping with the progress of the project (see Appendix 
H). Below is a summary of the teachers’ responses (see Table 3): 
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Table 3 
Focus group responses to interview two. 
 
Statement 
Number 
 
Statement 
Teacher 
Identifier 
 
Response 
1 I have a clear idea of where the numeracy project is heading. GD, DM, 
PS, PG 
 
A 
2 The KLA syllabus mapping exercise raised my awareness of 
numeracy demands across the curriculum. 
DM, PG, 
PS 
A 
 
3 The session on the SFD gave me an opportunity to reflect upon 
my own practice. 
DM, GD 
PG, PS 
A 
D 
4 I believe that there are some areas of mathematics that are needed 
in my subject area, which I could improve by accessing some 
specific professional learning. 
GD 
DM, PG 
PS 
SA 
A 
DA 
 
Again, all of these teachers were very cooperative and open, were willing to 
undertake the next stage of the project, and were able to see that some progress had been 
made. An additional comment to GD’s response to Statement 1 was that there was a need to 
raise awareness “especially in areas that think they don’t need to do much”. PS commented 
that he had a reasonable idea of where the project was heading, that is “a common approach 
as to how to teach numeracy skills”, but as yet the implementation was not clear to him. PS 
also added to Statement 2 that the exercise “highlighted how much you actually do without 
realising”. DM added to her response to Statement 4 the specific areas of scale, graphing and 
statistics. GD in reference to Statement 4 asked, “How can you teach basic measurement 
conversions and area so that students will retain and apply it?” He stated that he knew how to 
teach but the students didn’t learn. PG added to Statement 4 the use of calculators and 
computer software for graphing, particularly exponential and inverse functions to model 
situations such as growth and decay. 
The second page of the interview proforma had four questions related to their 
awareness of numeracy demands and any changes that they had made to their practice. Again 
I recorded the teachers’ responses and read them back to ensure an accurate record. This is a 
summary of their responses: 
1. Since the last interview, have you been more aware of the numeracy components 
of your subject area? 
DM: “Yes, but I am sill not confident about it.” 
GD: “Not more aware – I have always been fully aware. Time (contact in class) is a 
big issue for me.” 
PG and PS: “Yes.”  
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 2. Since the last interview, have you made any changes to how you address the 
numeracy demands of your subject area? 
DM: “Not really.” 
GD and PG: “No.” 
PS: “No, basically because of time and opportunity issues.” 
 
3. How confident do you feel about explicitly teaching numeracy skills in your 
subject area? 
DM: “My teaching areas are Years 8 and 9 SOSE and I don’t feel confident.” 
GD, PG and PS: “Confident.” 
 
4. Do you believe that teachers should use the same language and procedures for 
common numeracy demands across subjects? 
DM: “Yes, to avoid confusion and we need to have consistency for students.” 
GD: “To a degree yes. We need to extend this dialogue to the feeder primary 
schools.” 
PG: “Yes, having links is useful and also recognising the application in specific 
subjects.” 
 
Further to these comments, DM confided that she was prone to avoiding numeracy 
demands if they were mathematically complicated or “difficult”. DM’s awareness about 
numeracy has certainly been heightened, but at this point I had doubts as to whether or not 
she would enact changes to her practice. GD came across again as being very confident 
about his knowledge of the numeracy demands of his subject areas. He was somewhat 
cynical about what primary school teachers were “doing” regarding mathematics and English 
and what he considered to be the lowering of standards. GD recognised that if students have 
low literacy and/or numeracy skills then they are at-risk in all other subject areas. At a 
personal level, when GD expressed his concerns about standards, what the Mathematics 
Faculty was/was not doing, what the feeder primary schools were/were not doing; I tried to 
work out how I could “fix” these issues. His frustration was at times palpable. 
5.5 WORKING PARTY: DAY 2 
The goals of this day were to:  
(i) audit the Year 8 work programs of Secondary College to identify how numeracy 
 demands were explicitly addressed and to present recommendations to the whole 
 staff at the staff meeting to be held that afternoon;  
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(ii) to scan the draft Numeracy Demands Across The Curriculum document and the 
 work programs to identify the common numeracy demands made of Year 8 students 
 at Secondary College, which would be presented to the whole staff that afternoon; 
 and   
(iii) to use various sources of data already collected to draft a belief statement to 
 underpin the whole-school numeracy plan, which would also be presented at the 
 staff meeting for feedback and comments.  
I had negotiated with various members of the working party to make these 
presentations to the staff rather than myself. It was important that the work was seen as 
coming from these teachers rather than an outsider. On this occasion, the Assistant Principal 
Administration had allocated two periods for the science and SOSE sub-groups as they had 
identified the greatest number of numeracy demands, and single periods for the other subject 
groups. All four teachers who were participating in the focused interviews were present and 
participated on this day. The day was organised in this manner: 
Periods 1 & 2: Science x2 representatives + SOSE x2 representatives 
Period 3: H&PE x2 representatives + Food Health/Textiles x2 representatives 
Period 4: Design Technology x1 representative + Business/IT x1 representative. 
 
All teachers who took part in the tasks on this day were very responsive and willing 
to contribute; they could see the value in the tasks outlined for the day. The science and 
SOSE sub-group worked fairly autonomously; perhaps due to the nature of the subjects or 
the demeanour and experience of the teachers. Goals one and two were drafted in the two 
periods that this group had together. When the second group met, I explained the work that 
the first group had done and asked for feedback and input. This led to some modifications, 
after which this group proceeded to undertake the last task. The third group was briefed 
about all of the work done so far and continued on the third task, resulting in a draft belief 
statement ready to present to the staff. The energy, persistence and professionalism of the 
entire working party created an uplifting experience for me, and I commented as much to the 
group and the Administration. The Powerpoint slides that they prepared for their 
presentations are included here: 
 
AUDIT OF YEAR 8 PROGRAMS 
• Recommendations:
– Numeracy statement explicit in planning 
documents particularly at unit level. 
– Term 1 Year 8, identify numeracy demands 
and include as a statement.
– Professional dialogue about common 
language and procedures, and identify 
context-specific usage.
– Align with current Maths program
– Admin liaise with feeder schools about 
numeracy demands.  
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Common Numeracy Demands for 
Year 8 Students
999992D & 3D shapes
999locating (mapping)
99999scale, measurement
99formulae
9999percentage & fractions
9999simple operations
9999999timelines
999999graphing & tables
REEngArtsLoteTecHPESoSc
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Focus Numeracy Demands for 
Year 8
1. Measurement – choose & use instruments & 
units, estimation
2. Graphical representations – bar graphs, pie 
graphs & line graphs
3. Tabular representations – construction & 
interpretation
4. Proportion applications – rates, ratio (scale), 
percentage (fractions)
5. 2D & 3D shapes – visualisation & 
representation.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Belief Statement - Draft 
Numeracy is the ability to use some 
mathematics for a purpose in a context.
At ..... College, all teachers make explicit 
and teach the mathematics required by 
specific contexts across the curriculum.
Through the numeracy plan at .....College, 
we aim to raise awareness of the role that 
parents can play in the development of 
their child’s numeracy skills.
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The group, who worked on the draft of the belief statement, initially identified three 
components that they strongly felt needed to be addressed in the statement:  
“What”: a definition of numeracy accessible to all staff, students and parents. 
“Who”: a whole-school approach, driven by teacher practice. 
“How”: what action would be taken at Secondary College to enact the plan. 
 
All of the work undertaken on this day and presented by the working party members 
at the staff meeting was very well received. The staff was asked to reflect on the draft belief 
statement and to feedback any comments or concerns before the Term 3 Student-Free Day, 
and also have prepared to share with staff on that day the identified numeracy demands in 
their current programs for Semester One of Year 8. 
5.6 STAFF MEETING: HOMEWORK CHECK 
At this staff meeting, I asked for any feedback or modifications for the draft belief 
statement underpinning their whole-school numeracy plan. As no changes were suggested, 
the staff voted that the statement be accepted and written into their plan document. 
The teachers were seated in their faculty areas and this made it easy for them to 
report back on the second task they had in preparation for this day, that is, a summary of the 
numeracy demands of their Semester One Year 8 programs. As each representative took 
their turn to read these out, the Assistant Principal Administration recorded them on the 
laptop which was fed into the data projector so that the staff could see the whole picture as it 
emerged. I was delighted (and surprised) that all faculties had had this information prepared 
for this session. When the faculties had had their numeracy demands recorded, the 
Mathematics Faculty added their topic coverage for Semester One Year 8. Below are the two 
Powerpoint slides which summarised this information. 
 
 
 
 
 
 
 
 
 
 
 
 
Common Numeracy Demands 
Semester One – Year 8
 Drama – create shapes, patterns and sequences; scale; measuring; time & timing
 Music – fractions; working with time & duration; recognition of number patterns and 
sequence; using data tables;
 Art – 2D & 3D forms – shapes, space & pattern; proportion, linear & perspective, 
constructing; curves, angles etc
 Science – measuring; graphing (bar vs line); scaling (ratio, magnification, drawings); 
pattern identification; manipulation of quantitative data (statistical analysis);
 SOSE – timelines, map reading (key, scale, distance), compass bearings, direction, 
area and grid referencing (street directories), latitude and longitude, use of degrees 
and minutes, calculation of world time zones, ratios, fractions, percentages, 
construction and interpretation of line and bar graphs (climate).
 RE – timelines, Roman numerals
 Textiles – computation, seam allowances, estimation of size, simple use of models 
and communicating of design ideas through view diagrams, mathematical language 
and symbols (parallel lines) & correct use of measuring equipment for accurate 
measuring (tape measures – can need to convert between imperial and metric)
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Numeracy demands cont..
 Food Health – computation (diet & energy needs), estimation (food content, balanced 
diets, energy needs using serves and measurements), mathematical language and 
symbols (nutritional information), measuring instruments and units (for accuracy and 
nutritional content).
 Physical Health – estimation of distance and height (and measuring), rates of time, 
angles and trajectory.
 BIT – timelines, speed, direction and time (robotics), business – financial transactions 
– tallying (orders and amounts) physically working with money, calculating profit or 
loss.
 DT – timelines, simple operations, 2D & 3D shapes, scale measurement, basic 
mathematical formula (length, breadth etc)
 Japanese – basic counting, telling time, ordinals, grids and tables (battleships), 
decoding (patterns)
 Mathematics – understanding of number concepts, ability to draw and interpret maps 
and plans, ability to calculate time, length, area and volume, understanding of units 
and conversions, understanding of concepts of 2D & 3D objects, understanding data 
collection and comparisons.
 
 
 I then facilitated a professional dialogue which drew out: the commonalities, the 
different terminology used (for example, “2D shapes” in mathematics and “2D forms” in 
art), and the extent to which the mathematics topics supported the numeracy demands of the 
other subjects. One teacher commented on the richness of numeracy opportunities for Year 8 
students due to the common demands; that is, students were experiencing mathematical 
concepts in a variety of contexts. The discussion became heated when a number of teachers 
identified “ratio” as a problem in their subjects in Semester One, and the Mathematics HOF 
stated that students are not capable of “doing ratio” in Semester One and that the 
mathematics program would not change. This left teachers in science, SOSE and design 
technology dumbfounded as all of these areas required the use of ratio in Semester One. I 
moved the discussion on and left the staff considering their professional learning needs, 
which I would be collecting information about on my next visit. 
5.7 STAFF MEETING: PROFESSIONAL LEARNING DATA 
This was a brief meeting with the whole staff in order to describe possible 
professional learning opportunities, explain the notion of “lesson study” and to invite the 
staff to indicate an order of preference on a proforma (see Appendix I), including other ideas 
for professional learning that had not been listed, the responses from which would constitute 
the professional learning plan for the next 18 months at Secondary College. Table 4 
summarises the preference 1 (most desirable) responses of the staff at Secondary College. 
Two forms had no names supplied and one form was returned without name or responses. 
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Table 4 
Teacher responses (preference 1) for professional learning opportunities.   
 
 
 
 
 
 
 
 
 
 
 
 
Professional Learning Opportunities: 
Please number (1-4) to indicate your order of preference 1 being the most 
desirable. 
Teacher Name:                                                                    Faculty/ies: 
Category Description Check 
 
 
Lesson Study 
A modified version of the 
description above. Planning and 
conducting one lesson; feedback 
(type to be negotiated) by myself; 
release time provided for planning 
and debriefing. 
 
2 
Maths 
Content/procedures
A small group session/s to 
enhance non-maths teachers’ 
understanding and skill base for 
numeracy in their subject areas. 
 
17 
Professional 
Dialogue 
A mediated session to have those 
serious content and pedagogical 
conversations for which usually we 
have no time (specific numeracy 
focus). 
 
10 
Exploration of 
specific strategies 
to “teach” 
numeracy. 
Presentation and discussion of an 
initial repertoire; and further 
extension to incorporate CCEs 
(Common Curriculum Elements).  
 
8 
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0 
 
5.8 WORKING PARTY: DAY 3 
The purpose of this meeting was to draft the whole-school numeracy plan, in order to 
present it to the HOF meeting that afternoon for discussion. As this draft plan was going to 
be subjected to rigorous scrutiny, the working party was reduced to three teachers and 
myself. On reflection, this was a good number of people with which to complete such a task. 
The teachers involved were the HOF science, HOF SOSE and HOF H&PE all drawn from 
subject areas with high numeracy demands. 
The HOF science asked for a template for the plan, and I explained that one didn’t 
exist, and that we would be “making it up as we went”. All three teachers were unfazed by 
this and were very keen to create a credible document that could be well enacted within their 
school. We used the belief statement, previously developed with the staff, as the basis for 
outlining the plan. To this end, this working party decided that four main components should 
be identified within the plan, namely: a teacher section, a parent section, a student section 
and a timeline for dissemination and implementation. 
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The parent section was worked on first, as there had been very little involvement 
with parents at all up to this point (apart from the initial newsletter informing parents of the 
project at the beginning of the school year). A list was developed for parents entitled “What 
you can do to foster your child’s numeracy skills” which the working party strongly 
recommended to be included in the 2007 student diary and that newsletters in terms 3 and 4 
of this school year would alert parents to its existence and purpose. We also planned for 
parent information sessions early in 2007, “Numeracy and Mathematics”, to address 
questions and mathematics anxiety on the part of parents. The members of the working party 
were very much in agreement and adamant about what were key issues. 
The student section seemed to naturally follow on from the parent section, and every 
effort was made to align the sentiments expressed and language used. A list was developed 
for students entitled “What you can do to help yourself with numeracy” which the working 
party also wanted to have included in the student diary. The HOF science in particular was 
very keen to develop an acronym that students could used to aid their recall of strategies to 
use when faced with a task. After some deliberation, we succeeded. 
The teacher section became quite a significant collection of documents and 
recommended practice. The documents included: a copy of the mathematics topic outline for 
the year so that teachers would know when or if a certain mathematical skill or procedure 
was taught, and a brief paper entitled “What can teachers do to improve numeracy in their 
classroom?” with practical strategies to target and improve numeracy. Recommended 
practice included: to write the specific numeracy demands in all work programs and unit 
outlines, to develop learning experiences to teach the numeracy demands within various 
contexts and to undertake professional learning as indicated by the professional learning 
proformas. The working party felt it was imperative that the HOFs and subject coordinators 
take on strong leadership roles, particularly a process for unpacking the teacher section with 
their staff. They reflected that despite all of this work and a whole school plan document it 
may all still come to nothing if the teachers were not committed to the plan. 
The working party suggested that the implementation timeframe should indicate a 
staggered approach to reduce teacher stress and anxiety. The recommended timeframe was: 
Year 8 in 2007, extend to Year 9 in 2008, extend to Year 10 in 2009 and whole school by 
2010. The timeline for the first stage of implementation is shown in Figure 10. 
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 Term Action 
Term 3 
2006 
• Article to go into a newsletter to advise parents of the drafting of the plan, as 
an alert to its publication in 2007 
Term 4 
2006 
• Parent and students sections to be given to John M. to be included in the 
2007 student diary. 
• Post the numeracy plan on the school website, and write an article for the 
newsletter to inform parents of the progress and process. 
• HOFs to meet to decide on how to unpack the teacher section with their staff 
in preparation for term 1, 2007. 
• Sue McD to draft mathematics support documents on mapping, scale & ratio, 
graphing, percentage and fractions, for feedback from HOFs, in order to 
provide a basis for common language and procedures. 
Term 1 
2007 
• Article in newsletter to inform parents of their role and a rationale. 
• HOFs to unpack the teacher section with their staff. 
• Mathematics support documents to be posted on school website and 
information given to parents about their existence. 
• Professional Learning Opportunity 1 
Term 2 
2007 
• Offer Numeracy and Mathematics parent information sessions. 
• Professional Learning Opportunity 2 
Term 3 
2007 
• Professional Learning Opportunity 3 
• Planning for implementation into Year 9 – work programs, unit plans 
Term 4 
2007 
• Professional Learning Opportunity 4 
• ?? 
 
 
Figure 10: Timeline for initial implementation of whole-school numeracy plan.  
 
At the end of this working party session we convened with the HOFs and subject 
coordinators at their scheduled meeting. I took the opportunity to outline the work that had 
been accomplished and publicly thanked and acknowledged the working party for their 
efforts. I offered to word process the plan and supporting documents and then to email to 
them for their considered feedback, rather than trying to force the issue at the afternoon 
meeting (just another meeting at a busy time of year). This was met with appreciation and we 
agreed on a two-week period of time to go through the plan and provide feedback. 
5.9 FOCUS GROUP: THIRD INTERVIEW 
The third interview with the focus group was undertaken in week 7 of term 3, and 
the statements and questions were designed to reflect the stage of the development for the 
whole-school numeracy plan (see Appendix J). Below is a summary of the teachers’ 
responses (see Table 5): 
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Table 5 
Focus group responses to interview three. 
 
Statement 
Number 
 
Statement 
Teacher 
Identifier 
 
Response 
1 I am satisfied with the whole-school numeracy plan for our 
college. 
GD, DM, 
PS, PG 
 
A 
2 The staff need to work together to implement the plan so that it 
doesn’t just sit as a paper document. 
GD, DM, 
PS, PG 
 
A 
3 The time we were given to work on the plan was sufficient. GD, DM, 
PS, PG 
 
A 
4 I can see how the process we undertook fitted within the 3-part 
model of Improving Numeracy. 
GD, DM, 
PS, PG 
 
A 
 
 Again, all of these teachers were very open and willing to be interviewed, and I felt 
that we had developed a good relationship by this stage of the project. All of the teachers 
interviewed were very concerned that the plan wouldn’t remain a paper document only. GD 
suggested that staff would need constant reminders about the belief statement and to 
explicitly address numeracy demands in their lessons. He suggested that the subject 
coordinators needed to take a role in overseeing this. Statement 3 which referred to time 
again provoked much discussion: time seemed to be the major concern of teachers, in terms 
of the many and varied duties they already have. PS commented that the “spacing out of the 
tasks” was okay, but then “sometimes he would lose track” of where we were up to in the 
process. GD reflected that “reculturing” (statement 4 from the 3-part model) for teachers and 
students was still a major concern for him. 
The second page of the interview proforma had four questions related to enacting the 
co-constructed whole school numeracy plan. Again I recorded the teachers’ responses and 
read them back to ensure an accurate record.  
This is a summary of their responses: 
 1. Do you believe that you have developed professionally during the life of the 
project? 
GD: “Same level really...I have always been in tune...due to my previous and current work 
(construction) outside of school.” 
PS: “Yes...good to think outside your own subject area; that is, whole school thing rather 
than just faculty.”  
PG: “Certainly more aware. Staff in general have been talking more about numeracy (like 
graphing)..not so insular anymore.” 
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DM: “Yes...I can see the need for consistency, for example, SOSE climate graphing last 
lesson and the kids said ‘we do it differently in maths’!” 
 
 2. What do you personally need to move forward re. enacting the plan? 
GD: “Students coming into the school with better maths skills and then address (deficits) in 
Year 8...particularly the basics.” 
PS: “Time...to work with staff in my area...time to work with maths HOF.” 
PG: “ Time...work intensification a problem. Could we use SFDs at the start of the year or 
other days very early at the beginning of the year?” 
DM: “Time...to undertake the professional learning that I need.” 
 
 3. What ongoing support do you believe the college needs to ensure the plan is 
enacted? 
GD: “Support for Maths Faculty...liaison with primary feeder schools....how do I help 
students now who are at-risk?” 
PS: “This is really the APA’s job...what do they need?....Perhaps we need some data to make 
decisions about whether are we achieving better results. Perhaps support for teachers to write 
numeracy demands in units.” 
PG: “Education Officer...like you... to keep an eye on things...monitor how we are going...to 
reinvigorate when needed.” 
DM: “Time for staff to get together...to monitor progress.” 
 
 4. Do you have any suggestions or recommendations for me if I were to facilitate 
this process at another school site? 
GD: “Be more blunt and to the point...not so nice...more funding and support from BCE.” 
PS: “Have more say in when you are invited to speak to staff...last session of SFDs was not 
good! If Admin are really serious about this, they would have broached it better with staff 
and given you optimum times...not the grave-yard shift.” 
PG & DM: “Nothing...you had a good variety and balance of approaches and processes.” 
 
It seemed that little change had occurred for these teachers personally in terms of 
numeracy, which may be due to the short length of time that the project had been running. I 
assured all of the teachers that I would continue working with the college in my capacity as 
Education Officer, which was well-received. 
5.10 SUMMARY 
The recurring questions and concerns recorded in the qualitative data were not 
surprising. “Time” was generally thought of across all staff as a key factor in the success or 
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otherwise of the implementation of a whole-school numeracy plan, or for that matter any 
significant learning at the school site. 
Generally, the teachers involved in the working party and the focus interview group 
identified time required for: 
• working through examples of numeracy across the curriculum; 
• incorporating new (often confronting) ideas into teachers’ thinking; 
• balancing input about new ideas and learning (that is, changing behaviour); and 
• continuing professional reflection and collegial discussion (within and beyond the 
college campus). 
When I reflect upon my role in this study, I realise that time was also an issue for myself as a 
researcher in these ways: 
• the time available to work with teachers; 
• the timeframe for the completion of the tasks (that is, co-constructing a whole-
school numeracy plan; and 
• the timing of my allocated sessions (with the whole staff, the working party and 
the focus group).  
This study has confirmed my belief that school leadership teams still underestimate the 
importance of making quality time and space available for teachers to step out of their 
everyday existence to embrace professional learning and personal growth. DEST (2004) 
concluded in the study Numeracy Across the Curriculum that changes in beliefs and 
practices of teachers in numeracy takes time. The time allocated for my study was not long 
enough to witness any significant changes to teacher practice. 
The teachers at Secondary College involved in the working party also expressed a 
concern that “all of this work could be for nothing”: that is, they were not confident that all 
staff would attempt to enact the plan or that the leadership team would foster its 
development. A whole-school plan must incorporate mechanisms for sustainability and 
monitoring to ensure it doesn’t remain a paper document, in fact, shapes teacher practice. To 
address this issue, the working party engaged the support of the HOFs (Heads of Faculty) 
and described specific tasks for them to undertake as part of the whole school numeracy 
plan. These tasks included: 
• collaboratively determining the “how to” for professional learning for their 
faculty staff and modelling the use of consistent mathematical language across 
the curriculum; 
• identifying and stating (using a particular cover page) the numeracy demands of 
already written programs and units on file in their faculty; and  
• monitoring their staff in terms of explicit teaching of the mathematics involved 
in these numeracy demands. 
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  Although these tasks were initially viewed as being “extra add-ons” to their middle 
management role, the HOFs were committed to the successful implementation of the whole-
school numeracy plan and were prepared to do what was necessary to ensure its success. It 
was fortunate that three of the HOFs of Secondary College had participated consistently on 
the working party as their support and enthusiasm persuaded the other HOFs to a greater 
extent than anything I could have said or done.  
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Chapter 6: Consolidation &  
                   Recommendations 
6.1 INTRODUCTION 
This study operationalised numeracy as the ability and disposition to fluently and 
critically use and interpret mathematical concepts, skills and representations to successfully 
and purposefully operate in wide-ranging contexts; that is, to use mathematics beyond the 
mathematics classroom. This notion of numeracy emerged from the review of literature 
described in Chapter 2 and was initially used to begin the professional dialogue with the 
teachers at Secondary College. When it came time to draft a belief statement, after working 
with staff at Secondary College for four months, the definition that was co-constructed was 
far simpler than the initial working definition; that is, “Numeracy is the ability to use some 
mathematics for a purpose in a context.” The members of the working party reasoned that 
this definition was brief, easy to understand, remember and explain, and would “make sense” 
to students and parents.  
The principal research question for this study was: How can the numeracy demands 
of students in secondary schools be met by a whole-school numeracy plan? This necessitated 
making meaning of numeracy for post-primary students, identifying the numeracy demands 
within and beyond the school context, and co-constructing a whole-school plan. Elements of 
Hill and Crévola’s Design elements for a general model of school improvement, the South 
Australian Literacy and Numeracy Network’s Improving numeracy for all, and components 
of a comprehensive numeracy audit as outlined by Hogan (2002), (refer Chapter 2), informed 
the planning for each stage of the study. The central element of Hill and Crévola’s model 
was “Beliefs and Understandings” without which a whole-school plan remains a document 
not practice. To develop the numeracy understandings of the teachers at Secondary College 
various definitions of numeracy were explained and discussed, student results on the tests 
and tasks were analysed, syllabus documents were scanned for numeracy demands and 
school programs were audited. The Teacher Attitudinal Survey formed the basis of the 
professional dialogue which resulted in a shared belief statement. Ernest (1989) argued that 
mathematics teachers’ beliefs impact powerfully on their teaching practice, and that the 
constraints and opportunities of the social context of teaching and the level of teacher 
thought affect the transformation of beliefs into practice. This holds for all teachers.  
The Student Survey provided a current insight into the aspects of students’ out-of-
school lives and the numeracy demands with which they are faced, often on a daily basis. 
Out-of-school numeracy demands which I considered to be significant (based on Student 
Survey data for all students at Secondary College) had a positive response percentage of 
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50% or greater. The areas thus defined were: use of public transport, receipt of a weekly 
allowance, purchasing of food/drink from the school canteen (>90%), own a mobile phone 
(≈ 90%), pay mobile phone costs, have a bank account in their name (≈ 90%), have a key 
card, cook/bake using recipes and play competitive team sport. Also noteworthy is that 30% 
of the entire student population of Secondary College have parttime work, with many of 
these students working more than 10 hours per week. These data were used to promote 
professional dialogue along the lines of what was actually in place in the school curriculum 
to support students who currently (or will in the near future) have these demands being made 
of them. When faced with actual student data such as these, the teachers were alarmed by the 
limited opportunity provided for their students to refine the necessary mathematics and 
experience differing contexts. Actions to rectify this were written into the whole-school 
numeracy plan, including: revisiting “financial mathematics” in the mathematics curriculum 
at every year level; reinforcing the “real life” applications of Business IT, student of society 
and the environment (SOSE), food technology and health and physical education (H & PE); 
and utilising co-curricular activities (for example, the chocolate drive, athletics carnivals and 
funding raising for CARITAS) to reinforce experiences with handling money and organising 
events. 
This study has reinforced the presence and importance of numeracy in the secondary 
school curriculum. DEETYA (1997) acknowledged that numeracy was a basic if not 
fundamental element of learning, communication and critique across all areas of the school 
curriculum. Initially, many teachers at Secondary College had a limited or naive view of 
numeracy, principally as a subset of “school mathematics” (for example, the four basic 
operations of addition, subtraction, multiplication and division) that was needed for “low 
level” social goals, like calculating income tax. A number of teachers found talking about 
mathematics uncomfortable and denied its existence in their subject area. Once the meaning 
of the term “numeracy” had been clarified, teachers identified many examples across the 
curriculum, within the KLA syllabus documents as well as their own programs, where 
students were required to use some mathematics in order to learn, understand a concept, 
undertake a task or solve a problem.  
The teachers at Secondary College came to realise that students were being 
continually faced with situations containing numeracy demands; within the school 
curriculum and outside of school. They were quite surprised to see the extent of the 
mathematical demands in the work they asked students to do. Most teachers at the beginning 
of the project did not have “numeracy” as a priority in their planning or teaching. Now most 
teachers at Secondary College understand that student learning across the curriculum would 
be enhanced if the numeracy demands were made explicit and planned for and if students 
were confident users of mathematics in a wide range of contexts. Many teachers were 
unaware of the actual “mathematics” that was involved in tasks they regularly undertook in 
their subject areas, and therefore found it quite challenging to explicitly teach these skills and 
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procedures to their students. The staff at Secondary College also made the observation that 
numeracy was inextricably linked to literacy; if students were unable to read and make sense 
of written (oral or graphical) information then it was exceedingly difficult for them to 
identify and deal with the numeracy aspects. It is to be noted here that the staff view of 
literacy appeared to be limited to reading and interpreting text, and to a lesser extend, 
composing written responses to tasks and problems. This was not surprising, and I made 
several comments about the nature of literacy encompassing much more than reading and 
writing.  
6.2 IMPROVING NUMERACY: RESTRUCTURING, RECULTURING & 
 CHANGING PEDAGOGY 
This framework designed by the South Australian Literacy and Numeracy Network 
(n.d.), (refer Chapter 2), encompassed many more elements than the scope of my study 
allowed. I selected elements from each sphere which were appropriate to the nature of this 
study, and focused upon teachers rather than students. What follows is the identification of 
the elements utilised, the manner in which they were utilised, and the identification of 
elements that did not constitute a part of this study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CHANGING PEDAGOGY 
   connectedness, rigor, learner & future oriented 
11. Enacting constructivist learning 
12. Connecting mathematics learning and everyday 
life 
13. Emphasising the transferability of learning 
14. Implementing assessment and reporting practices 
that promote learning 
15. Supporting students to be independent learners 
16. Making explicit the literacy of mathematics 
RESTRUCTURING 
valuing teachers, resources, time/space 
1. School committed to numeracy 
2. Enacting a theory of whole school reform 
3. Dedicated time for curriculum development and professional 
development 
4. Allocated time for mathematics on the timetable 
5. Forums for parents about numeracy and numeracy development 
 
RECULTURING 
courageous, innovative, educative 
relationships 
6. Confronting mathematics anxiety 
7. Understanding the relationship between 
mathematics and numeracy 
8. Promoting student voice across the school 
9. Using data on curriculum entitlement, 
attitudes and student knowledge and 
understandings 
10. Pedagogical leadership is highly valued 
Improving 
numeracy 
for all
Copy of Figure 2 p. 13 for reference below. 
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6.2.1 Restructuring 
School committed to numeracy: 
The “school” as a whole was not committed to numeracy, as the staff was told by the 
Administration that numeracy would be the focus area of the year. The students were not 
involved and neither were the parents. The staff however, seemed to accept the direction 
chosen by the Administration and only a few were openly and vocally displeased with the 
situation. The Assistant Principal Administration (APA), with whom I liaised frequently, 
was and remains committed to improving numeracy outcomes for all students at Secondary 
College and will continue to drive the implementation of the whole-school plan. By the end 
of the study, many teachers came to see that numeracy skills were important for 
understanding and learning in many cross-curricular situations. At times, it was viewed as 
essential for students to use numeracy to achieve a learning outcome in another curriculum 
area, particularly SOSE, science and design technology. 
Enacting a theory of whole school reform: 
Part of the literature review (Chapter 2) focused on whole-school planning and 
reform and this informed my conversations with staff. In particular, the Design elements for 
a general model of school improvement (Hill & Crévola, 1997) and its use in the Middle 
Years Numeracy Research Project: 5-9 (2001) provided explanations and examples of recent 
theory which I then shared with the working party. The “enacting” of a theory can only be 
recognised to a small degree in my work with the staff. 
Dedicated time for curriculum development and professional development: 
The APA and myself, when strategically planning for this project, allocated time for 
working with the whole staff, the working party and individual teachers, and the professional 
development preferences of staff were collected and planning for the next 18 months of 
professional development was undertaken by the Administration, including the HOFs. 
Allocated time for mathematics on the timetable: 
This was already in place at Secondary College as it is a traditional secondary school 
with respect to curriculum organisation. A concern has been the reduction in contact time for 
mathematics teachers and their classes (currently x2 100 minute lessons per week) as other 
subject areas had vied for and succeeded in obtaining “equal” access time. If the college had 
had an integrated approach to mathematics and science for example, then this element would 
have been more difficult to deal with as delineations between allocated time for mathematics 
and science would not be apparent. 
Forums for parents about numeracy and numeracy development: 
While some teachers expressed concern at the apparent exclusion of parents 
throughout the study, most were satisfied that the parent/caregiver role was addressed in the 
belief statement that they had co-constructed and would underpin the whole-school 
numeracy plan. The working party clearly stated in the action plan for implementing the 
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whole-school numeracy plan that parent/caregiver involvement needed to occur as soon as 
possible. 
6.2.2 Reculturing 
Confronting mathematics anxiety: 
Some teachers were open and vocal about their mathematical ability, understanding 
and anxiety, for example DM from the focus group. Others, while less vocal, clearly 
indicated on the Professional Learning proforma that they would value mathematics 
content/procedures development (see Chapter 5, Table 4); 17 of the staff nominated this 
option as their first preference. What was not addressed in this study was the mathematics 
anxiety of the teacher aides, the parents/caregivers or indeed the students. 
 Understanding the relationship between mathematics and numeracy: 
At the initial stage of the study, few teachers demonstrated an understanding of what 
numeracy is and what numeracy isn’t; many had the notion that “numeracy” was a form of 
remedial number study. As the study progressed, many teachers displayed an increased 
awareness of numeracy as a concept, that it involved more than mathematical knowledge 
(and certainly more than number work), and some made reference to numeracy being 
contextually based. Although the majority of teachers had developed this understanding, the 
English faculty removed itself from any of the whole-staff activities involved in the study; 
clearly they were unable or unwilling to respond to the numeracy potential in their subject 
area. 
Promoting student voice across the school: 
Students at Secondary College had no authentic voice in this study, or in the co-
construction of the numeracy plan, despite the work done ultimately impacting upon them. 
Some teachers however did take it upon themselves to talk about the study and the whole-
school numeracy plan when they were supervising the testing and surveying. One teacher 
remarked that his Year 11 class were particularly interested and had asked many questions; 
generally they thought it was a good idea and timely. 
Using data on curriculum entitlement, attitudes and student knowledge and 
understandings: 
No specific data were sought on student attitudes, knowledge or understandings of 
numeracy; as it was not the aim of the study.  
Pedagogical leadership is highly valued: 
Pedagogy to support improved numeracy outcomes for students was only developed 
as part of the recommended strategies in the whole-school numeracy plan, and as part of the 
lesson studies undertaken with the teacher who had indicated that as his preferred 
professional learning opportunity. The pedagogical leadership at Secondary College came 
from the Assistant Principal Administration with whom I had worked throughout the time of 
the study. Her leadership was generally highly valued by most staff and parents/caregivers. 
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6.2.3 Changing pedagogy 
Enacting constructivist learning: 
As described in Chapter 2, the theoretical underpinning of this study was social 
constructionist, which was more appropriate to this context. To enact this, I provided and / or 
organised opportunities (time and place) to allow meanings to be developed through social 
interaction (working party and HOFs) and social consensus (whole staff meetings). Staff also 
co-constructed their professional learning plan for the next 18 months based upon the 
proforma they had completed for the study. 
Connecting mathematics learning and everyday life: 
This was not a focus of the study, however, to a small extent, this was explored by 
analysing the Student Survey data which provided insights into students’ out-of-school 
numeracy demands. 
Emphasising the transferability of learning: 
In regards to the students, this was not a focus of this study, however to an extent 
this was discussed by teachers particularly during the mapping across the curriculum 
exercise and the identification of the numeracy demands in Semester One of Year 8. 
Implementing assessment and reporting practices that promote learning: 
This became a recommendation from the working party and was progressed by the 
work the HOFs undertook to write the whole-school numeracy plan. 
Supporting students to be independent learners: 
This was not a focus of this study. 
Making explicit the literacy of mathematics: 
This evolved during the cross-curricular mapping and was formalised as part of the 
whole-school numeracy plan. It also became a priority to share with parents/caregivers. 
6.3 WHOLE-SCHOOL NUMERACY PLAN 
A whole-school numeracy plan was the goal for the school. What follows is a 
description of the four major components of the plan (belief statement, teacher section, 
parent section and student section) which was co-constructed with the working party, HOFs 
and other teaching staff. The draft plan as it was developed at the college is located in 
Appendix K. 
Underpinning the numeracy plan was the co-constructed belief statement that described 
numeracy, how the staff at the college would teach numeracy and how parents and 
caregivers could support their children. The college intended to disseminate this belief 
statement via the college website, the college newsletter, and presentation at the Parents and 
Friends (P & F) meeting of term 1, 2007. Feedback would be sought and discussed in terms 
of modifications to the statement for futures versions of the numeracy plan. 
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Even though the plan was to be implemented across all years levels of Secondary 
College, there was a genuine concern expressed amongst staff of the overload that they have 
“with everything else going on at school”.  To this end, the Administration and the working 
party recommended a staggered implementation: Year 8 – 2007, Year 9 – 2008, Year 10 – 
2009, and Year s 11 and 12 – 2010.  
The body of the whole-school numeracy plan was sectioned into information and 
advice to parents and caregivers, advice to students, and information and advice to teachers, 
including how the plan was going to be taken forward, what the implications were for their 
planning and teaching, specific suggestions for raising the numeracy profile in their 
classrooms, and an identification of some of the reasons why students may have numeracy 
difficulties. 
6.4 ADVANCES & IMPLICATIONS OF THIS STUDY 
6.4.1 Products  
A number of products were created prior to and during this study which may be of 
use to other secondary schools (or primary schools) wishing to undergo a whole-school 
numeracy planning process. A number of other schools have already used these products as a 
means to collect preliminary data, mainly for professional dialogue. These products were: 
• Student Survey (outside school numeracy demands) 
• Teacher Attitudinal Survey 
• Collection of six Numeracy Tasks 
• Level 4 Test (ANJ06) and Level 5 Test (ANS06) 
• Numeracy Across the Curriculum document (Mapping KLA syllabuses) 
• Parent advice, What you can do to foster your child’s numeracy skills 
• Student advice, “Go FISHing”: What am I asked to find/do? What 
information do I have already? What skills do I have to solve this/do this 
task? How reasonable is my solution and how do I know? 
• Teacher advice, What can teachers do in their classroom to improve 
numeracy? 
 
In addition to these products, processes developed throughout the project may also 
inform other school’s planning processes. For example, the “numeracy audit” procedure, 
mapping aspects of numeracy throughout subject areas, and the proforma for professional 
learning data collection could facilitate the process at other school sites.  
The initial working definition of numeracy: The ability and disposition to fluently 
and critically use and interpret mathematical skills, concepts and representations to 
successfully and purposefully operate in wide-ranging contexts (unpacked in Chapter Two); 
could be used in other contexts to further the conceptualisation and reflection about what 
Thesis                                                Susan McDonald                                               Page    62 
constitutes numerate behaviour. However, given the feedback from Secondary College, that 
is, it was too long to be able to readily recall and even then it required further explanation, 
perhaps secondary schools are not yet ready for it. Perhaps the simple version decided upon 
by the working party for the belief statement: Using some mathematics for a purpose in a 
context, would be of more use as an initial working definition for other schools undertaking 
the whole-school numeracy planning journey. 
6.4.2 Implications 
The Student Survey data (n=3069) related to outside school numeracy demands 
should be used to make curriculum decisions at least at school sites, if not used to advise the 
development of syllabus documents. Data about mobile phone ownership and parttime jobs 
has not been collected before in the state and could easily feed into other areas of study. 
The numeracy audit undertaken at Secondary College which fed into the co-
construction of a whole-school numeracy plan, identified areas that required immediate 
attention. The first was the professional learning needs of teachers to enable them to 
recognise the kinds of numeracy demands in their teaching areas and then to develop 
strategies and actions to develop student numeracy in their teaching area. However, as 
Thornton and Hogan (2003) found, short-term professional development in which teachers 
are presented with facts or theories about numeracy across the curriculum is unlikely to 
result in long-term change. With this in mind, the professional learning proforma (Appendix 
I) allowed teachers at Secondary College to nominate priority areas of professional learning 
which would then be undertaken in various ways over the next eighteen months.  
The second area for immediate attention was the awareness-raising of the school 
community (particularly the parents and the students). A token brief was given to parents at 
the beginning of the school year, but they had not been given further information or invited 
to participate since. This was of particular concern to the teachers who had made personal 
progress in their understanding of numeracy because they had anecdotal evidence that 
parents in the school community viewed numeracy as routine computational skills. These 
teachers genuinely wanted these parents to gain an awareness of how mathematics is 
connected to our everyday lives and what it means to be numerate in a particular context as 
this could lead to a more supportive environment for students. 
In order to be numerate, by the definitions presented in Chapter Two, mathematics 
has a significant role to play. For, although it does not necessarily hold that people who are 
good at mathematics are also numerate, people with poor mathematical knowledge and skills 
are at-risk of being innumerate. What then are the implications for secondary schools? 
• What is the role of the mathematics teachers? 
• How can teachers from other subject areas work with mathematics teachers 
to develop students’ numeracy? 
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• Should the school mathematics program (Years 8 -10) be modified to reflect 
and/or support the numeracy demands in other subject areas? 
• How do teachers’ own perspectives and confidence about mathematics and 
numeracy impact upon students’ numeracy? 
These questions need to be discussed and reflected upon by all staff at a school site 
embarking upon a whole-school numeracy plan. 
A whole-school approach is slow work. It is necessarily so because it is complex 
work. It involves working with the school culture (while not being a recognised part of it), an 
understanding of school change, skills to manage and lead change and using a language 
about numeracy that is not well known or understood. The confidence of teachers leading 
whole-school change, in this project, the working party, was crucial. It appeared that most of 
the elements needed by Secondary College to tackle numeracy reform were established by 
the project. However, Secondary College was still in the early stages of this reform when the 
study concluded. For the reform to be sustained, continued action is required, as outlined in 
the timeframe accompanying the whole-school numeracy plan. 
6.5 RECOMMENDATIONS 
The scope of this study was the co-construction of a whole-school numeracy plan in 
a secondary school. It was not part of this study to monitor the implementation of the plan or 
to track student improvement in numeracy. These two aspects should certainly be part of 
another study that journeys with a secondary school staff through the co-construction of a 
whole-school plan to implementation, feedback and the collect of student data to determine 
levels of improvement. As has been pointed out throughout this project, numeracy is much 
more than teaching and assessing a small set of computational skills, and like literacy, 
numeracy is the responsibility of all teachers.  Studies like this one, and extended beyond, 
are needed to continue the work to produce more meaningful definitions of numeracy, 
effective methods for explicitly teaching numeracy skills within subject areas, innovative 
and authentic ways of assessing student numeracy and improvement, and ideas for whole 
school change and implementation. 
The whole-school plan developed in this project, although initially targeted for 
“secondary school”, resulted in a staggered implementation beginning with Year 8. The 
processes developed need to be extended to incorporate the senior phase of schooling, 
particularly as there is such a focus on the numeracy component of senior certification at 
state and national level. For the Queensland context, the incorporation of the Common 
Curriculum Elements (CCEs) into the mapping process and explicit teaching focus should 
form part of a study across a range of secondary schools with different school structures and 
where mathematics and numeracy are taught in a range of ways throughout the state. 
Examples of “good practice” need to be documented to share with other schools. 
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This project used test items to obtain some baseline data on student mathematical 
ability and tasks to collect data about how students deal with numeracy demands in the 
contexts of other subject areas. This work needs to be continued and further developed, 
particularly as using tests provides some useful data but will always be limited. Further work 
is needed to develop “rich, real and relevant” tasks that make numeracy demands on students 
and where student performance can be assessed in ways that inform their learning, their 
parents and teacher practice. Student achievement needs to be tracked over time, at least 3 – 
5 years, to determine the effectiveness of a whole-school plan and subsequent teacher 
professional learning. 
Today and in the foreseeable future, Australia needs numerate citizens to make sense 
of and respond to a very complex and rapidly changing society. Accessible information has 
been growing exponentially, and citizens need to be able to deal with this information; even 
if that means, dismissing it as irrelevant to their lives. Failure to demonstrate numerate 
behaviour can result in confused personal decisions, an increased susceptibility to 
propaganda (from advertising to politics), and poorly informed decision-making in work and 
personal life. 
6.6 SUMMARY 
The principal research question for this study was “How can the numeracy demands 
of students in secondary school be met by a whole-school numeracy plan?” As shown in this 
study, these demands can be met by; identifying the demands across the curriculum as well 
as outside school, raising teacher awareness and expectation of explicit teaching of these 
demands within their subject areas, informing parents and students and providing them with 
strategies to engage with tasks that have numeracy demands, and using realistic timelines for 
implementation within the school context. The success of the development of the plan is 
dependent upon the work of small groups (for example, the working party), opportunity for 
feedback to and response from the whole staff and a commitment of time from the 
Administration of the school. The subsidiary question “What degree and type of support is 
needed?” was addressed by the feedback and reflections of the interview group and 
anecdotally from other members of staff. Someone to coordinate the process is essential and 
time to develop ideas and strategies, and to escape the everyday demands of school life to be 
able to dialogue professionally and think creatively. 
The success or otherwise of this whole-school numeracy plan will depend on its 
implementation; which is beyond the scope of this study. While the “plan” seems 
“manageable” in its size (word length), I suspect that there is insufficient detail and that this 
will become evident and be addressed in 2007 with the first phase of implementation. So in 
itself, the plan will develop further as it is utilised and reflected upon.  
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Appendix A: Student Survey 
 
 Print initials of your 
first, middle and 
surname           
Write the day and 
month of your 
birthday as numbers         
School name: 
 
……………………. 
Your year level: 
 
  …………….. 
 
 
 
 
 
 
 
Please answer all questions clearly.  
 
Question 
Number 
Question Response  
Circle one: 
 
1 
What age do you turn this 
year? 
 
12    13     14     15      16     17     18 
 
2 
What gender are you?  
Female        Male 
 
3 
How do you usually travel to 
and from school? 
 
Car     Bus    Bicycle    Walk    Train 
 
4 
Do you receive an allowance 
regularly? 
 
Yes        No 
 
5 
Do you buy food/drinks from 
the school canteen 
 
Often      Sometimes     Never 
 
6 
Do you have a mobile phone?  
Yes        No 
 
7 
Do you pay for any part of 
your mobile phone bill/ 
credits? 
 
Yes        No 
 
8 
Do you have a bank account 
in your name? 
 
Yes        No 
 
9 
Do you have an EFTPOS 
(key) card? 
 
Yes        No 
 
10 
Do you have a credit card?  
Yes        No 
 
11 
Do you have a part-time job?  
Yes        No 
 
12 
 
If you have a part-time job, 
how many hours a week do 
you generally work? 
 
 
13 
Do you know what your 
hourly rate of pay is? 
 
Yes        No 
 
14 
Have you filled out a tax 
return for your earnings? 
 
Yes        No 
 
15 
Do you own a car? (or paying 
off) 
 
Yes        No 
 
16 
Do you pay for the running of 
a car? 
 
Yes        No 
 
17 
 
Do you have the responsibility 
of paying for your 
accommodation? 
 
Yes        No              
 
Thesis                                                Susan McDonald                                                 Page  66    
Appendix A: Continued 
 
 
 
18 
 
Do you assist with grocery 
shopping? (financially not 
physically) 
 
Often      Sometimes     Never 
 
19 
 
Do you have or share the 
responsibility of paying for 
electricity and/or gas bills? 
 
Yes        No 
 
20 
 
Do you do any 
cooking/baking at home using 
recipes? 
 
Often      Sometimes     Never 
 
21 
 
Do you have any current 
hobbies? 
Please list: 
 
22 
 
Do you play any sport outside 
of school? 
Please list: 
 
23 
Do you play any musical 
instruments? 
 
Yes        No 
 
 
24 
Do you belong to any service 
clubs e.g. Leos?  
 
Yes        No 
 
 
25 
Do you belong to any other 
clubs or organisations e.g. 
Scouts, Guides etc? 
 
 
Yes        No 
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Appendix B: Numeracy Task 1  
 
 
 
 
 
 
 The table below gives the result of a survey of a 
large group of people in Australia. 
 
 
 
 
 
HOUSEHOLD USE OF PRODUCTS-2001 
                                                                                    Number ( ‘000) 
 
 NSW Vic Qld SA WA Tas NT ACT
Unbleached Paper 
Yes/Sometimes 1257.1 935.2 708.9 308.6 359.6 100.5 30.8 69.1 
No 1070.4 801.3 649.3 285.4 345.4 86.1 24.6 50.5 
Don’t Know 96.3 70.4 39.4 21.2 26.8 4.3 1.6 2.0 
Recycled Paper 
Yes/Sometimes 1673.6 1254.6 972.4 439.7 520.6 132.6 42 94.5 
No 680.5 496.8 398.5 158.4 198.4 54.2 14.7 26.0 
Don’t Know 69.7 55.4 26.8 17.1 12.7 4 0.4 1.2 
Phosphate-free cleaning products 
Yes/Sometimes 973.1 698.1 565.6 247.2 275.1 78.3 17.9 44.1 
No 1037.8 763.0 584.8 250.8 348.5 85.1 27.9 62.7 
Don’t Know 413.1 345.8 247.1 117.1 108.1 27.5 11.2 14.8 
Refillable containers 
Yes/Sometimes 1567.5 1122.5 953.5 370.4 472.8 127.1 40.9 86.2 
No 819.5 646.4 434.3 236.1 251.0 60.4 15.5 34.8 
Don’t Know 36.8 38.0 9.7 8.6 8.0 3.3 0.7 0.6 
Organically grown fruit and vegetables 
Yes/Sometimes 969.7 817.6 569.5 235.4 284.8 91.9 23.5 50.6 
No 1390.1 941.4 777.2 357.8 431.1 96.2 32.8 69.9 
Don’t Know 64.0 48.1 23.9 22.0 15.9 2.7 0.8 1.1 
Find the total number of people surveyed in Queensland and the 
percentage of people in Queensland who use:  
• unbleached paper 
• recycled paper 
Explain how you worked out your answers: 
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Appendix B: Numeracy Task 2 
 
 
 
 
PEOPLE OVER 14 WHO 
SMOKE EACH DAY 
State/Territory % 
NSW 18.1 
Vic 19.4 
Qld 21.1 
WA 20.1 
SA 20.4 
Tas 21 
ACT 18.4 
NT 27.9 
Australia 19.5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          Use the populations in each state, as shown below to the nearest       
 hundred, to find the number of people in each state who smoke. 
 
 
3,687,800 199,600 
1,923,500 
 
 
 
323,300(ACT) 
473,500 
1,520,600 
4,872,000 
6,654,400  
 
 
 
 
 
 
 
 
 
Explain how you worked out your answers:  
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Appendix B: Numeracy Task 3 
 
 
 
 
               
 
 
 
 
In a standard household, what activity produces the greatest amount of 
greenhouse gases?  
What percentage is this? 
 If an average household produces 15 tonnes of greenhouse gases per year, how 
 much is this per month in kg?
Explain how you worked out your answers: 
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Appendix B: Numeracy Task 4 
 
 
 
 
 
       
To roast beef: 
 
Start by giving it 20 minutes at 2450 C, then lower 
the heat to 1900 C and cook for 30 minutes per 
kilogram for rare, plus 15 extra minutes for 
medium, plus 15 extra minutes for well done.   
 
 
 How long would it take to cook a piece of beef that has a mass of 3kg 
 if you want it to be medium? 
Explain how you worked out your answers: 
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Appendix B: Numeracy Task 5 
 
 
 
 
 
 
 
 
When you throw a ball straight up in the air, the approximate speed you released 
the ball at is given by: s = 5 x t                  
 
where s is the speed in metres per second and t is the  time in seconds 
that the ball travels upwards. 
 
 
                     
If you throw at about 32 metres per second, how long would 
the ball have stayed in the air, travelling upwards? 
 
 
 
 
Explain how you worked out your answers: 
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Appendix B: Numeracy Task 6 
 
 
 
 
 
 
This is a template from a craft magazine. 
 
It needs to be enlarged by a scale factor 
of 2 so that it can be used for a stencil 
pattern. 
 
Redraw this shape ready to be used as a 
stencil. 
Explain how you worked out your answers: 
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Appendix C: Level 4 Test ANJ06 
 
ANJ06 
Print initials of your 
first, middle and 
surname           
Write the day and 
month of your 
birthday as numbers         
 
Question 1: 
92 stickers were shared equally among 6 
children. 
How many stickers were left over? 
                
 Question 6: 
One-fifth of a post is under water. 
The part under water is 30 centimetres in length. 
What is the length of the whole post?  
            centimetres
   
Question 2: 
Chris had $4.50. He saved an extra $3.80. 
How much more does he need to buy a $10 
game? 
        $  .    
 Question 7: 
Round $ 5.68 to the nearest dollar. 
 
     $  .   
   
Question 3: 
 
28 x    46     = 1288 
14 x    = 1288 
 Question 8: 
25% is the same as    
            
  
  
                                            
   
Question 4: 
 
         3 8 
    x      5 
      
 Question 9: 
 
Write 7.25pm in 24-hour time. 
 
          
   
Question 5: 
            
         6  2 5 8 
 
 Question 10: 
Ann begins her day at work at 7:45am. 
She stays at work for 7 hours 40 minutes. 
What time does her workday end? 
       :   pm 
Calculators are 
not permitted. 
School name: 
 
……………………. 
Your year level: 
 
  …………….. 
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Appendix C: Test ANJ06 Continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Eye Colour
Blue
Brown
Green
Hazel
 
Question 11: 
Ho
     metres 
w far is it from the house to the windmill? 
Question 12: 
Give the coordinates for the shed: 
 ( , ) 
Question 13: 
What direction is the windmill from the dam at 
? (5,1)
     
Question 14:      Question 16: 
What is the perimeter of       Shade in some squares to make 
this shape?                    this shape a rectangle. 
   centimetres       Question 17: 
Question 15:                Draw in a diagonal. What is the   
What is the area of this shape?       area of one of the triangles formed? 
   square centimetres       square centimetres 
    
    
    
    
    
Question 18: 
Which eye colour has the largest amount? 
 
Question 19: 
What fraction has blue eyes?  
 
 
Favourite Ice-cream Flavours
0
2
4
6
8
10
12
14
16
Ch
oc
ola
te
Va
nil
la
Ca
ram
el
St
raw
be
rry
N
um
be
r o
f s
tu
de
nt
s
 
Question 20: 
How m
      
any prefer Caramel?   
Question 21: 
How many people answered this survey? 
       
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Appendix C: Level 5 Test ANS06 
 
 
ANS06 
Print initials of your 
first, middle and 
surname           
Write the day and 
month of your 
birthday as 
numbers 
        
 
Question 1: 
If your car has 4 doors and can hold 5 people, 
how much change would you receive from $50, if 
you bought 22.8 litres of petrol at 102.9 
cents/litre? 
                  
 Question 6: 
What are the next two numbers in this 
pattern?   3.30, 4.45, 5.60, 6.75, … , … 
 
        and          
   
Question 2: 
A taxi company is testing a new way of charging 
fares. The passenger pays an amount to start 
with (“flagfall”) and then either for each kilometre 
or for each minute, whichever cost more. 
How much would someone                     
pay for a trip of 23km which took  
one hour 
         
and twelve minutes? 
 Question 7: 
Forensic scientists use this formula to predict 
height: 
      Male height (cm) = 3.2 x (humerus) + 
67 
What would be the predicted height of a male 
36cm? whose humerus measured 
                
   
Question 3: 
Sam’s hourly rate of pay is $7.90. If he receives 
a 15% increase, how much would he earn for 8 
hours work?  
             
 Question 8: 
A circular garden has a radius of 3 metres. 
 What is the area of this garden?
                  
                                     
   
Question 4: 
If 3kg of apples cost $8.94, how much would 5kg 
cost?  
                 
 Question 9: 
Bill builds a sandpit that is 3m long, 2m wide 
and 1/2 m deep. Bill’s trailer carries 1 cubic 
metre of sand. How many trailers of sand does 
he need to fill the sandpit? 
                
   
Question 5: 
Two-fifths of a post is under water. 
The part under water is 30 centimetres in length. 
What is the length of the whole post?  
           centimetres      
 Question 10: 
A roof truss has a pitch of 250 and a vertical 
height of 900mm. What is the slant height of this 
truss? 
                 
TAXI RATES 
Flagfall  $2.60 
Per km   95 c 
Per minute   
35c 
School name: 
 
……………………. 
Your year level: 
 
  …………….. 
Calculators are 
permitted. 
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Appendix C: Test ANS06 Continued 
 
 
 
 
 
 
Question 15: 
What is the approximate latitude and longitude of 
Coen? 
 
     ,      
 
Question 16: 
What direction is Ro
             
ckhampton from Gympie?  
 
Question 17: 
If it is 8.00 a.m. in Brisbane, what time would it be in 
South Australia? 
            
Question 13: 
How many people visited the picnic areas over the weekends in 
February? 
               
Question 14: 
What is the average number of people who visited on Saturdays? 
    
Question 11: 
If you borrowed $ 1000, how much would you pay over the 24 months?        
                                   $      
Question 12: 
If you borrowed $ 3000, how much interest (in dollars and cents) would you 
end up paying? 
$    .   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thesis                                                Susan McDonald                                                 Page  77    
 Appendix D: Teacher Attitudinal Survey 
                        TEACHER SURVEY – Mathematics & Numeracy  
                 Please read each statement carefully, then 9 the box that best indicates your belief. 
                                       
 
                          STATEMENT 
 
 
 
St
ro
ng
ly
 
A
gr
ee
 
 A
gr
ee
 
D
ep
en
ds
 
D
is
ag
re
e 
St
ro
ng
ly
 
D
is
ag
re
e 
Children learn Mathematics best when it is a 
specific teaching focus. 
     
Children should experience and be encouraged to 
use a range of computation strategies. 
     
Numeracy refers to proficiency with number work.      
Children are able to transfer their Mathematical 
knowledge and apply it to different contexts. 
     
Children who are numerate are able to actively use 
some mathematics in a particular context for a 
purpose. 
     
Streaming is a way to ensure that children are given 
the best opportunity to develop their Mathematics. 
     
Number concepts and operations are the most 
important aspects of Mathematics to teach children. 
     
If certain Mathematical practices cannot be linked to 
a real-life context, then one should question whether 
the practice should be taught or assessed. 
     
Number concepts and operations should be 
embedded in other topics of Mathematics e.g. 
measurement. 
     
Traditional written methods for addition, subtraction, 
multiplication and division are essential for children 
to be numerate. 
     
Contexts flavour the numeracy demands made 
upon children. 
     
Children should become used to abstract 
Mathematical thinking as soon as possible. 
     
If Mathematics is taught well, then children will be 
numerate. 
     
All children learn Mathematics better when they are 
in heterogeneous groups. 
     
All children benefit from utilising a combination of 
hands-on materials, virtual representations, 
diagrams, words and symbols in the development of 
Mathematical concepts and skills. 
     
Children become confused when Mathematics is 
integrated with other KLAs. 
     
Number concepts and operations are the tools to do 
measurement, space, algebra and chance and data 
tasks and activities. 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Children need to be taught specific problem-solving 
strategies . 
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Appendix E: Teacher Interview 1 
TEACHER INTERVIEW 1: NUMERACY PROJECT 
 
         Teacher Identifier:     Date:  
 
 
 
Number 
 
Statement 
SA A N D SD 
1 I have a good understanding of what 
constitutes numeracy. 
     
 
 
 
 
2 I understand that numeracy is a cross-
curricular priority.  
     
 
 
 
 
3 I can clearly articulate the implications of 
this for my areas of teaching. 
     
 
 
 
 
 
4 I currently recognise and make explicit for 
my students the numeracy demands and 
opportunities of my lessons and/or units of 
work. 
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Appendix E: Teacher Interview 1 Continued 
 
 
 
Question 
Number 
 
Question 
 
1 What do you understand by a “whole school numeracy plan”? 
 
 
 
 
 
 
 
2 What kind of support do you think you would need/want to 
undertake the development of a whole school numeracy plan? 
 
 
 
 
 
 
 
3 How are you feeling about undertaking this development and 
subsequent implementation? 
 
 
 
 
 
 
 
4 Do you have any questions or concerns at this stage? 
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Appendix F: Numeracy Proforma 
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    Key Learning Area: ............................................................................
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Numeracy across the curriculum 
 
Mapping key aspects of numeracy across  
 
Key Learning Areas 
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Numeracy across the curriculum 
Key Learning Area: Health and Physical Education 
 
Numeracy in HPE 
Numeracy involves the ability to choose from known mathematical concepts and skills and to apply them in order to cope with the 
mathematical demands of schoolwork and everyday life. Numeracy skills are developed as students solve problems by applying numerical 
and spatial concepts and techniques. 
 
In the Health and Physical Education key learning area, students use statistical 
information about health issues such as nutrition, safety and growth rates to: 
• make comparisons; 
• predict patterns and trends; 
• develop and implement surveys; 
• make calculations. 
 
Students apply numerical techniques in scoring, timing, umpiring and measuring game areas and use navigational skills in outdoor 
activities. They use measurement tools and skills to monitor heart rate, pulse and nutritional information and to administer some elements of 
first aid. 
 
Students apply spatial concepts such as direction, pathways, levels, and relationship to others when creating movement sequences. They 
learn about angles and geometric relationships, patterns and rhythm through movement in dance, gymnastics, sport, play and games. 
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HPE Levels 3-6 
 
Strand Choice and use 
of technology 
Tabular and 
graphical 
representations 
Computation Estimation Mathematical 
language and 
symbol 
Use of measuring 
instruments and 
units 
Promoting the 
health of 
individuals and 
communities 
 3.4 sources of 
information: tables, 
graphs, labels 
4.5 collection and 
presentation of 
appropriate data for 
sun protection 
campaign 
5.5 collection and 
presentation of 
appropriate data for 
clean air and water or 
public transport 
campaigns 
3.2 food quantities and 
energy levels, 
balanced diets 
4.2 diet and energy 
needs; kj of intake vs kj 
of expenditure 
4.4 cost effective 
products 
5.2 monitor food intake 
and energy: RDIs 
5.4 costs and 
affordability of health 
products and services 
6.2 monitor diet, plan 
for food intake/energy 
expenditure  
6.5 blood alcohol 
readings 
3.2 food content (e.g.: 
sugar, fats), balanced 
diets 
4.2 diet and energy 
needs e.g. serving 
sizes e.g. 30g of meat 
4.4 interpreting SPFs 
e.g. SPF 30+ 
 
3.4 sources of 
information: tables, 
graphs, labels 
4.2 nutritional 
information given using 
<, > and % 
5.2 interpret labels 
such as 97% fat free 
4.1 monitor environmental 
factors 
4.2 units for measuring 
nutritional content e.g. mg, 
units for measuring fluid 
intake e.g. mL 
3.5 measurements for 
standards in construction 
e.g. pool fencing, 
playground equipment  
 
Developing 
concepts and 
skills for 
physical activity 
4.1 & 5.1 stop watches 
and compasses 
4.3 & 5.3 heart rate 
monitors 
4.1 results tables for 
tournaments 
4.3 comparison of 
fitness results to 
national standards 
5.3 analysis of heart 
rate graphs 
3.2 scoring in games, 
sports, activities 
3.4 costs of equipment 
4.1 calculating real and 
scaled distances given 
a scale as a ratio 
4.2 scoring in games 
sports, activities 
5.2 scoring in games 
sports, activities  
5.3 fitness programs: 
frequency, intensity, 
time, duration & 
converting units of time 
for HRM 
5.4 costs of facilities, 
equipment, apparel etc 
6.2 scoring in games, 
sports, activities  
6.3 personal fitness 
programs and priorities 
6.4 strategies to 
overcome cost 
inequities 
3.1 movements for 
speed, distance, 
accuracy  
3.2- spatial awareness 
in games 
4.1 spatial awareness; 
direction in movement 
sequences, sports, 
games; biomechanical 
principles (angles, 
trajectories) 
4.2 deny and create 
space and time 
through tactics and 
strategy 
5.1estimating distance 
by sight, using paces 
5.2 deny and create 
space and time in 
sports and games 
5.3 estimating intensity 
of exercises 
6.1 biomechanical 
principles 
4.1 trajectories, angles 
4.1, 4.2, 4.3 & 5.1, 5.2 
ratio, percentage, rate, 
degrees, scale, grids, 
contours 
3.2 scoring and measuring 
in games, sports, activities 
4.2 scoring and measuring 
in games, sports, activities 
4.3 using weights 
5.2 scoring and measuring  
in games, sports, activities  
5.3 fitness programs:  
measuring frequency, 
intensity, time, duration 
6.2 scoring and measuring 
in games, sports, activities  
6.3 personal fitness 
programs and priorities 
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Enhancing 
personal 
development 
     3.3 measuring changes in 
height, mass 
 
Numeracy across the curriculum 
Key Learning Area: Science  
 
Numeracy 
Numeracy involves the ability to choose from known mathematical concepts and skills and to apply them in order to cope with the mathematical 
demands of schoolwork and everyday life. Numeracy skills are developed as students solve problems by applying numerical and spatial concepts and 
techniques. In the Science key learning area, students collate and critique scientific data using measurement, approximation, calculation and estimation. 
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Science Levels 3 - 6 
 
 NUMERACY ASPECTS 
Syllabus Strand Choice and use 
of technology 
Tabular and 
graphical 
representations 
Computation Estimation Mathematical 
language and 
symbol 
Use of measuring 
instruments and 
units 
 
Science & 
Society 
 
4.2 Electronic graphing 
for presentation  
5.1 Use of probes and 
graphics calculators to 
gather data 
6.2 Use of software to 
present data from 
controlled 
investigations 
4.2 Presentation of 
results in different 
ways to suit specific 
purposes 
4.3 Analysis of data 
e.g. pollution, habitat 
loss, recycling 
6.2 Data recording 
techniques for 
controlled 
investigations 
4.3 Calculations of 
amount and rates of 
habitat loss, pollution 
etc 
6.3 Determining the 
cost of an aging 
population 
 4.2 Dependent and 
independent variables 
for fair testing 
4.2 Measuring change in 
fair tests 
5.2 Degree of precision of 
measurement and unit for 
situation 
6.2 Measurement 
techniques in controlled 
investigations 
 
Earth & 
Beyond 
 
4.2 Electronic graphing 
of various rates eg 
erosion, evaporation  
4.2 Displays for rainfall, 
temperature 
Interpretation of tables 
& graphs re 
temperature, rainfall 
5.3 Use and interpret 
tables and graphs re 
renewable & non-
renewal resources 
4.2 Rates of erosion 
compared with rates of 
rock formation 
4.3 Expressing 
resource use in 
percentages 
4.1 Estimate distances 
and times re tides, 
moon phases, orbits 
4.2 Use of term “rate” 
and symbol for per 
6.1 Symbols for angles 
and degrees, minutes 
4.2 Timelines for erosion, 
measuring rainfall and 
temperature 
4.3 Measuring use of 
resources 
6.1 Measuring angles of 
axis 
 
Energy & 
Change 
 
4.1 Appropriate use of 
calculators or software 
to determine numerous 
calculations 
Use of graphical 
software and/or 
spreadsheets to 
investigate 
relationships re force 
etc 
4.1 Graphical 
representations of 
mass vs. newtons for 
example 
5.3 Use of research 
data to present 
analysis of how energy 
consumption changes 
Graphical displays of 
energy usage over 
time 
6.1 Graphical displays 
of changes in motion 
e.g. effect of friction 
 
4.1 Using specific 
formulae, calculate 
various variables 
4.3 Calculation of cost 
of various energy 
forms 
5.1 Calculations to 
balance forces 
Calculations re 
kilojoule input and 
usage for people 
6.1 Calculations of 
speed, velocity & 
acceleration 
6.2 Calculation of V, I, 
R & P in simple circuits 
4.1 Estimate amount of 
force, energy etc 
6.1 Estimate speed & 
distance covered etc 
4.1 Force etc 
expressed using 
appropriate language, 
abbreviations and as 
rates 
Use of equations to 
represent the 
relationship between 
force, mass & 
acceleration for 
example 
5.2 Symbols for rates 
e.g. Kj per 100g 
6.1 Use and 
manipulation of 
formulae e.g. speed 
4.1 Measuring forces, 
motion and energy using 
specific equipment and 
calibrations 
4.2 Measuring angles of 
reflection and refraction 
5.3 Measuring energy use 
of appliances over time 
6.1 Measuring effect of 
friction eg. spring balances 
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Life & Living 
 
4.3 Use of calculators 
and graphing software 
to display data re 
temperature & water 
5.2 Use of graphing 
software to display 
relationships between 
2 categories eg. 
number of offspring vs. 
survival rate 
5.3 Use of graphing 
software to display 
population growth 
4.3 Graphical displays 
of temperature & water 
(availability, use 
rainfall) 
5.2 Appropriate 
choices of displays eg. 
scatter plots, 
histograms or line 
graphs dependent 
upon the data 
6.2 Use 2-way tables 
to determine 
phenotypes 
6.3 Graphical displays 
to illustrate human 
actions affecting eco-
systems 
4.3 Calculations for 
mean water 
consumption, mean 
temperature etc  
5.1 Calculations using 
rates to determine 
period of digestion etc  
6.1 Interpret and use 
ratios for water/salt 
balance etc  
6.3 Calculations for 
population growth eg. 
exponential 
4.3 Estimate 
household water 
consumption  
4.3 Use of appropriate 
units eg. degrees 
Celsius for temperature 
& mL (kL) for water 
4.3 Measuring 
temperature changes & 
water availability 
5.1 Estimate time 
taken for food to be 
changed into usable 
forms 
5.3 Term population 
and methods for 
determining samples 
5.3 Use of sampling 
techniques to estimate 
populations 
6.3 Term and notation 
for exponential growth 
and decay 
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Numeracy across the curriculum 
Key Learning Area: SOSE 
 
 
Numeracy 
Numeracy involves the ability to choose from known number, spatial, measurement and data concepts and skills and to apply them to the 
mathematical demands of schoolwork and everyday life. Numeracy skills are developed as students solve problems by applying numerical 
and spatial concepts and techniques. 
 
In this key learning area, learners develop and use numeracy skills to solve problems related to their social, built and natural environments. 
In particular, students are involved in collecting, organising, analysing, critiquing and synthesising data, and using numerical language and 
reference systems. 
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SOSE Levels 3- 6 
 
 NUMERACY ASPECTS 
Syllabus 
Strand 
Choice and use 
of technology 
Tabular and graphical 
representations 
Computation Estimation Mathematical 
language and 
symbol 
Use of measuring 
instruments and 
units 
Time, 
Continuity 
and 
Change 
 3.2 Use of 
databases to record 
seasonal data. 
 5.2 Locate and 
record information: 
graphs, databases 
 3.1 Interpret sources of evidence 
e.g. maps, diagrams, timelines. 
 3.1 Use evidence to investigate 
e.g. draw and sort information. 
 3.2 Data pertaining to drought, 
immigration, economic change. 
 3.3. Data on diversity e.g. 
male/female. 
 3.4 Tabular representation for 
cause & effect 
 3.5 Group and present views of 
diverse people in the school  
 4.1 Present and interpret data 
before and after change 
 4.4 Accessing information 
sources e.g. statistics 
 4.4 Critiquing statistical 
representations  
 5.1 Graphs representing  
occupational categories 
 5.2 Locate and record 
information: graphs, databases 
 3.1 calculate changes 
to society e.g. 
population. 
  3.1 Terms such as 
positive & negative 
effects, increased 
population + 
conventions used for 
maps. 
 4.1 Features used in 
primary sources e.g. 
maps 
 6.2 Variable 
 3.2 Creation of timelines. 
 4.2 Timelines showing 
events caused by 
colonisation 
 4.5 Create future 
timelines for heritage of a 
people  
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Place and 
Space 
 
 3.1 Present 
comparisons of 
information using 
spreadsheets 
 3.3 Use excel for 
scattergrams and line 
of best fit 
 3.1 Present comparisons of 
information using Venn diagrams, 
tables 
 3.3 Present information using 
scattergram and tables for field 
study data 
 4.3 Tabular and graphical 
representations from field studies 
 4.4 Graph two categories e.g. 
population and per capita income, 
and analyse correlation 
 5.1 Use statistics to identify a 
specific region, identify 
relationships e.g. between voting 
patterns & unemployment levels 
 5.3 Observe, record and display 
social, natural or built 
environmental pattern 
 5.4 Use line graphs appropriately  
 6.2 Use appropriate graphical 
displays to support proposals to 
resolve issues 
 6.4 Graph trends before and 
after, combine tables and maps to 
identify trends 
 3.3 Calculations of 
distance using simple 
scale 
 4.1 Determining 
consumer income, 
production costs 
 4.5 Calculating cost of 
products  
 5.4 Determine mean 
and median 
 6.4 Determine mean, 
median and 
percentage 
 3.3 Area of field study 
using quadrant grid 
 3.3 Tally, open- and 
closed-ended 
questionnaires 
 3.4 Scale and 
standard symbols on 
maps  
 4.3 Survey 
 4.4 Per capita income, 
latitude, longitude, 
coordinates, 
correlation 
 5.4 Proportional 
graphs, mean, median 
 6.4 Mean, median, 
percentage 
 3.3 To collect field study 
data e.g. area, volume, 
rainfall, temperature, 
distance 
 4.3 Erosion area and time 
 4.4 Latitude and longitude 
in degrees 
Culture 
and 
Identity 
  4.1 Statistical profile of 
Australians’ beliefs 
    3.5 Timeline to show how 
society valued children at 
different times 
Systems, 
Resources 
and Power 
 6.1 Use of 
databases to store 
and retrieve 
information 
 4.4. Present comparative 
information e.g. Venn diagram 
 6.1 Compare statistical data with 
mapped information  
 6.4 Display data from Lickert 
Scale survey 
 4.2 Plan and manage 
an enterprise e.g. 
fundraising; calculation 
of associated costs 
and record-keeping 
 5.2 Computations 
involved in developing 
a small business plan 
  6.1 testable 
relationship: causal 
relationship  
 3.4 Sequence events over 
time (democracy and 
citizenship) 
 6.3 Piece work  4.4 Present comparative 
information e.g. timeline 
 5.3 Calculations for 
preferential voting  
 6.2 Cost-benefit 
analysis; assessing 
cost and benefits of 
piece work 
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Numeracy across the curriculum 
Key Learning Area: English 
Level: 3-6 
 
 NUMERACY ASPECTS 
Syllabus Strand Choice and use 
of technology 
Tabular and 
graphical 
representations 
Computation Estimation Mathematical 
language and 
symbol 
Use of measuring 
instruments and 
units 
 
Cultural Strand 
 
      
 
Operational 
Strand 
 
 
 
 
 
 
  3.3 knowledge of 
textual resources: 
timelines, scales 
 
  3.3 knowledge of 
textual resources: 
proximity, relative size, 
placement 
 5.1 range of spatial 
resources 
 5.2 range of spatial 
resources 
 5.3 range of spatial 
resources, sizes of 
frames 
 6.2 camera angles 
and spatiality 
6.3 effective spatial 
relations to design text 
 
 3.2 knowledge of 
textual resources: 
vectors 
 3.3 knowledge of 
textual resources: 
vectors 
 5.2 camera distance 
and angles 
 5.3 camera angles 
 6.2 camera angles 
and spatiality 
 
 
 
 
Critical Strand 
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Numeracy across the curriculum 
Key Learning Area: The Arts 
 
Numeracy 
Numeracy includes the practices and dispositions that accurately, efficiently and appropriately meet the demands of everyday situations 
involving number, space, measurement and data. Numeracy skills are developed as students solve 
problems by applying numerical and spatial concepts and techniques.  Students draw on numeracy in representing real or imaginary objects 
and situations. In particular, the arts employ visual, temporal and kinaesthetic concepts of space and numerical patterns. 
 
Through engaging in, and reflecting on, arts activities students can develop competencies in numeracy by having opportunities to: 
• develop understanding of concepts that the arts share with mathematics: for example, time, length, symmetry, shape, comparison and 
their cultural origins 
• express their competencies in contexts that may not be seen as overtly numeracy based 
• apply mathematical skills to practical activities by planning, counting, measuring, designing, graphing, mapping and calculating 
• identify, make and use patterns and sequences. 
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The Arts Levels 3- 6 
 
 NUMERACY ASPECTS 
Syllabus Strand Choice and use 
of technology 
Tabular and 
graphical 
representations 
Computation Estimation Mathematical 
language and 
symbol 
Use of measuring 
instruments and 
units 
Music   3.1 counting beats, 
sequencing and 
patterns  
3.3 rhythm- counting 
beats, time signatures 
4.1 counting beats, 
patterns, sequences 
4.3 as above 
5.1 counting beats, 
rhythms, patterns, 
sequences 
5.3 as above 
6.1 counting beats, 
rhythms, patterns, 
sequences 
6.3 as above 
   
Visual Arts    3.1 2D and 3D forms, 
shape, space, pattern 
3.2 space 
4.1 2D and 3D forms, 
proportion, line, shape, 
linear & aerial 
perspective 
4.3 as above 
3.1 Terms- line, shape, 
pattern, curved, 
angular 
3.1 Construct 3D shapes 
5.1 2D and 3D forms, 
proportion, line, shape,  
perspective 
5.2 experiment with 
space 
6.1 2D and 3D forms, 
proportion, line, shape,  
perspective 
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Numeracy across the curriculum 
Key Learning Area: Religious Education 
 
Numeracy 
Religious Education promotes numeracy skills as students solve problems by applying numerical and spatial concepts and techniques. 
 
In Religious Education, students use statistical information about religious issues to: 
• make comparisons 
• predict patterns and trends 
• develop and implement surveys 
• create and interpret tables, timelines and diagrams. 
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Religious Education Levels 3-6 
 
 NUMERACY ASPECTS 
Syllabus Strand Choice and use 
of technology 
Tabular and 
graphical 
representations 
Computation Estimation Mathematical 
language and 
symbol 
Use of measuring 
instruments and 
units 
Scripture  3.3 Biblical tools- 
atlases, maps, 
timelines, tables 
4.3 Biblical tools e.g. 
maps, timelines, tables 
  4.1 Use of numbers 
symbolically 
3.3 Biblical tools- atlases, 
maps, timelines, tables 
4.3 Biblical tools e.g. 
maps, timelines 
Beliefs  3.3 Graphic organiser 
4.3 Timeline 
5.1 Timeline 
5.2 Data gathering 
6.2 Collecting and 
analysing data 
 
  4.3 Timeline 
5.1 Timeline 
 
Celebration and 
Prayer 
 3.1 Gather and record 
information 
4.2 Interviews- gather 
and represent data 
5.1 Timeline 
 
  5.1 Timeline 
5.1 Change over time 
 
Morality  3.2 Graphing on a plot 
profile 
3.2 Sociogram 
4.2 Flowchart depicting 
decision making 
process 
5.1 Flowcharts 
4.2 Ranking influences 
that inform conscience 
 3.2 Concentric circle to 
explore a moral choice 
 
3.3 Create a board 
game 
 
6.1 Three circle Venn 
diagram 
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Numeracy across the curriculum 
Key Learning Area: Technology 
Numeracy 
Numeracy is the demonstration of practices and dispositions that accurately, efficiently and appropriately meet the demands of typical 
everyday situations involving number, space, measurement and data. 
 
In the Technology key learning area, students design and develop products in real-life and lifelike contexts. In meeting design challenges, 
students may: 
• estimate, count, collect, collate, graph, map and critique technological data and statistics 
• apply numerical terms and concepts in practical situations 
• identify and use patterns and employ spatial concepts 
• visualise and construct three-dimensional structures from two-dimensional plans 
• approximate, measure and calculate time, length and mass 
• use mathematical symbol systems. 
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Technology Levels 3- 6 
 
 NUMERACY ASPECTS 
Syllabus Strand Choice and use 
of technology 
Tabular and 
graphical 
representations 
Computation Estimation Mathematical 
language and 
symbol 
Use of measuring 
instruments and 
units 
Technology 
Practice 
3.2 Choice of 
appropriate 
technologies 
3.4 Use of appropriate 
technology to trial/test 
products 
4.2  
Generate/construct 
design ideas, plans, 
proposals etc 
5.2 Use of appropriate 
software 
6.2 Detailed plans and 
sketches 
3.1 Gather data and 
information- surveys, 
internet, magazines etc 
3.4 Record results from 
tests/trials 
4.1 Gathering data- 
surveys 
4.4 Conduct surveys, 
collect and display data 
5.1 Linking data 
5.2 Comparison table 
6.1 Range of data 
collection methods-
survey, testing, 
sampling 
3.2 Simple use of scale 
in drawings/models, 
3.2 calculations for 
materials, size, 
numbers/amounts 
3.3 Cost calculations 
4.2 Seam allowances 
5.2 Design constraints- 
cost 
5.3 Managing 
resources- budget, 
financial planning 
5.3 Economic 
decisions 
5.4 Identify economical 
processes 
6.2 Plans to manage 
resources- eg costs of 
materials, budget, 
timelines 
6.4 Economic viability 
of product or process 
3.2 estimation of size, 
2D and 3D  models, 
top/side/front/back 
views 
3.3 Sequencing 
production procedures 
3.3 estimation of costs 
4.2 Communicate 
design ideas through 
plans and view 
diagrams - scale 
5.2 2D and 3D images 
of design ideas 
5.3 Managing 
resources- budget, 
financial planning 
5.3 Economic 
decisions  
5.4 Identify economical 
processes 
6.2 Plans to manage 
resources- eg costs of 
materials, budget, 
timelines 
6.4 Economic viability 
of product or process 
3.2 Correct use of 
terms, symbols, units, 
number 
5.3 parallel lines, 
degrees 
3.2 Use of measuring 
instruments and units 
when drawing 
plans/making models 
3.4 Use of measuring 
instruments when 
testing/trialling products 
4.2 Generate/construct 
design ideas, plans, 
proposals etc 
4.4 Gather feedback 
through real life trials 
5.2 Generate design ideas 
5.3 Use techniques to 
provide accuracy in 
measurement 
6.2 Detailed plans and 
sketches – appropriate 
choice of units for 
accuracy 
6.2 Design proposal 
prototypes 
 
Information 3.1 input data into a 
database 
3.2Use of technology 
to present information 
eg spreadsheet 
5.2 Presentation of 
information- use of 
computer programs for 
charts and graphs for 
financial information 
6.2 Database for 
storage and retrieval of 
information 
6.2 Use of specialised 
programs 
3.1 List  and classify 
information  sources 
3.2 Record and display 
data using  tables, 
spreadsheets -
cashbooks 
4.1 Analysis of 
information in various 
forms 
4.2 Calculation of 
profit/loss, ordering 
4.2 Converting data  to 
graphical  presentation 
5.2 Presentation of 
information- charts and 
graphs for financial 
information 
4.1 Determine supple 
and demand 
4.2 use of formulae in 
Excel ( *, /, $. SUM, 
AUG) 
5.1 On screen design 
(pixels and resolution)  
5.2 Layout, scoring and 
timeline for digital games 
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Materials  4.1/5.1 use of tables to 
compare properties of 
fabrics & materials 
5.1 Economic impact of 
using certain materials 
5.1 Comparisons of 
materials content – e.g. 
20% rayon 
6.1 Cost impact of 
using materials 
5.1 Economic impact of 
using certain materials 
5.1 Comparisons of 
materials content 
6.1 Cost impact of 
using materials 
4.1 Care labels e.g. 
temperature for 
washing & ironing 
3.2 Accurately measure 
materials  
5.2 Skills to manipulate 
and process materials eg 
measurement, weighing 
materials 
6.2 Quality checks on 
products 
Systems 4.2 Testing 
systems/subsystems 
6.2 Field tests eg 
spreadsheets 
3.1 Use of simple 
flowcharts 
4.1 Use of iterative 
flowcharts 
6.1 Flowcharts  to 
illustrate structure of 
systems 
3.2 Time, cost 
calculations 
  3.2 Use of instruments in 
trials, eg: time 
6.2 Field tests- data 
calculations 
4.2 Testing 
systems/subsystems 
6.2 Field tests to monitor 
systems 
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Numeracy across the curriculum 
LOTE Levels 1-6 
 
Numeracy 
Numeracy involves the ability to choose from known mathematical concepts and skills and to apply them to cope with the demands of 
school work and everyday life. Numeracy skills are developed as students solve problems by applying numerical and spatial concepts and 
techniques. Languages other than English learning involves learners in real-life applications of, and communication about, key 
mathematical concepts, such as measurement, graphing, statistics and the presentation and interpretation of information in tables and 
maps, giving and following directions and telling time. In addition, through solving communication problems, students develop skills of 
pattern reading, analysis and creative thinking, which can potentially reinforce and enhance numeracy. 
 
Numeracy across the curriculum 
LOTE Levels 1- 6 
 
 NUMERACY ASPECTS 
Syllabus Strand Choice and use 
of technology 
Tabular and 
graphical 
representations 
Computation Estimation Mathematical 
language and 
symbol 
Use of measuring 
instruments and 
units 
Communication 
 
 
 
 
 4.1 timetables  
4.2 Timeline for key 
events, retrieval charts 
4.4 surveys 
4.5 timeline 
5.1 bar graph, retrieval 
charts 
5.4 survey 
6.1 timetable 
 
 6.2 sequencing events 1.1 Recognise and 
match numbers and 
words 
1.2 recognise written 
words and numbers 
2.1 identify  numbers 
and words 
 
 
 
 
Appendix H: Teacher Interview 2
 
TEACHER INTERVIEW 2: NUMERACY PROJECT 
 
            Teacher Identifier:     Date:  
 
 
 
Number 
 
Statement 
SA A N D SD 
1 I have a clear idea of where the numeracy 
project is heading. 
     
 
 
 
 
 
 
2 The KLA syllabus mapping exercise raised 
my awareness of numeracy demands 
across the curriculum.  
     
 
 
 
 
 
 
3 The session on the SFD gave me an 
opportunity to reflect upon my own practice.
     
 
 
 
 
 
 
 
4 I believe that there are some areas of 
mathematics that are needed in my subject 
area, which I could improve by accessing 
some specific professional learning. 
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Appendix H: Teacher Interview 2 Continued 
 
 
 
 
Question 
Number 
 
Question 
 
1 Since the last interview, have you been more aware of the numeracy 
components of your subject area? 
 
 
 
 
 
 
 
 
 
2 Since the last interview, have you made any changes to how you 
address the numeracy demands of your subject area? 
 
 
 
 
 
 
 
 
 
3 How confident do you feel about explicitly teaching numeracy skills in 
your subject area? 
 
 
 
 
 
 
 
 
4 Do you believe that teachers should use the same language and 
procedures for common numeracy demands across subjects? 
 
 
 
 
 
 
 
 
 
 
Thesis                                                Susan McDonald                                                 Page  101    
Appendix I: Professional Learning Proforma 
 
 
LESSON STUDY: 
Lesson study is a well-established Japanese approach to examining teacher 
practice, using systematic and well-articulated processes, the origins of which go 
back to the early 1900s (Fernandez, 2002). Lesson study brings together groups 
of teachers to discuss lessons that they have firstly co-planned in detail and then 
observed as they were enacted in actual classrooms. Lewis (2000) outlined five 
special characteristics of lesson study: 
1. research lessons are observed by other teachers 
2. research lessons are planned for a long time, usually collaboratively 
3. research lessons are designed to bring to life in a lesson a 
particular goal or vision 
4. research lessons are recorded 
5. research lessons are discussed. 
Lewis (2000) discussed the impact of research lessons and identified the 
powerful affect they have on individual professional development, the vehicle 
they provide for connecting individual teachers’ practices to the school (or 
broader) goals, and the way they honour the central role of teachers. 
 
Professional Learning Opportunities: 
Please number (1-4) to indicate your order of preference 1 being the most 
desirable. 
Teacher Name:                                                                    Faculty/ies: 
Category Description Check 
Lesson Study A modified version of the description above. 
Planning and conducting one lesson; 
feedback (type to be negotiated) by myself; 
release time provided for planning and 
debriefing. 
 
Maths 
Content/procedures
A small group session/s to enhance non-
maths teachers’ understanding and skill 
base for numeracy in their subject areas. 
 
Professional 
Dialogue 
A mediated session to have those serious 
content and pedagogical conversations for 
which usually we have no time (specific 
numeracy focus). 
 
Exploration of 
specific strategies 
to “teach” 
numeracy. 
Presentation and discussion of an initial 
repertoire; and further extension to 
incorporate CCEs (Common Curriculum 
Elements).  
 
C
at
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s 
of
 T
ea
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er
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ss
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Other:   
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Appendix J: Teacher Interview 3 
 
 
TEACHER INTERVIEW 3: NUMERACY PROJECT 
 
         Teacher Identifier:     Date:  
 
 
 
 
 
Number 
 
Statement 
SA A N D SD 
1 I am satisfied with the whole school 
numeracy plan for our college. 
     
 
 
 
 
 
 
2 The staff need to work together to 
implement the plan so that it doesn’t sit as 
a paper document. 
     
 
 
 
 
 
 
 
3 The time we were given to work on the plan 
was sufficient. 
     
 
 
 
 
 
 
 
4 I can see how the process we undertook 
fitted within the 3-part model of Improving 
Numeracy. 
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Appendix J: Teacher Interview 3 Continued 
 
 
 
 
Question 
Number 
 
Question 
 
1 Do you believe that you have developed professionally during the life 
of the project? 
 
 
 
 
 
 
 
 
2 What do you personally need to move forward re. enacting the plan? 
 
 
 
 
 
 
 
 
 
3 What ongoing support do you believe the college needs to ensure the 
plan is enacted? 
 
 
 
 
 
 
 
 
 
4 Do you have any suggestions or recommendations for me if I were to 
facilitate this process at another school site? 
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 Appendix K: Draft Numeracy Plan 
 
 
DRAFT NUMERACY PLAN: CARMEL COLLEGE 
 
BELIEF STATEMENT: 
Numeracy is the ability to use some mathematics for a purpose in a context. 
At Carmel College, all teachers make explicit and teach the mathematics required by specific 
contexts across the curriculum. 
Through the numeracy plan at Carmel College, we aim to raise awareness of the role that parents 
can play in the development of their child’s numeracy skills. 
 
TIMEFRAME: 
 
Year 8 – 2007 
Year 9 – 2008 
Year 10 – 2009 
Years 11 & 12 – 2010  
 
ORGANISATION OF THE PLAN: 
 
The working party believe that the plan needs to be targeted at three sectors: that is, teachers, 
students and parents. 
Accompanying the actions to be undertaken in these three sectors is a timeline to facilitate the 
enacting of this plan. 
 
TEACHERS: 
 
1. All teachers will be issued a copy of the Year 8 mathematics program topic sequence 
(other years to follow as implementation continues), so that they can easily identify 
when particular topics are being covered explicitly in mathematics lessons. 
 
2. HOFs, subject coordinators and teachers will work together to write the specific 
numeracy demands of each subject in to the work program and unit outlines (as per 
the existing proforma). 
 
3. Teachers will develop learning experiences to specifically teach the numeracy 
demands in their subjects. 
 
4. Teachers will be given a copy of “What can teachers do to improve numeracy in their 
classroom” as a resource to assist the numeracy development of their students. 
 
5. Teachers will undertake the professional learning opportunities, as previously 
nominated by them, throughout the year. 
 
PARENTS: 
 
1. Parents will be updated and informed of the implementation of the plan via 
newsletters throughout the year. 
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2. Parents will be invited, on a number of occasions, to attend Numeracy and 
Mathematics evenings/morning teas etc. 
 
3. Parents will be provided with suggestions as to “what you can do to foster your 
child’s numeracy skills” via the newsletters and also as a section in the student diary 
as of 2007. 
 
4. What you can do to foster your child’s numeracy skills: 
 
• Stay calm and be positive about mathematics. 
• Identify aspects of life where mathematics is evident e.g. cooking (e.g. measuring, 
ratio, time), music (e.g. patterning), public transport (e.g. timetables, duration of time, 
cost), shopping and budgeting etc. 
• Identify aspects of life where school mathematics is relevant/used e.g. area formula 
for paint coverage. 
• Ask your child to analyse a situation to see if mathematical ideas might help e.g. 
ordering timber for a deck, paint for a room, ingredients for an increased recipe etc 
and involve your child in the job. 
• Encourage the use of problem solving questions such as: 
a. What is it that you are asked to find out/do? 
b. What information have you been given? 
c. What more information do you need? 
d. How do you use this information to solve the situation? 
e. Is your solution reasonable/make sense? 
f. How do you know? How do you check? 
 
STUDENTS: 
 
1. Students will have “what you can do to help yourself with numeracy” included in 
their student diary as of 2007. 
 
2. What you can do to help yourself with numeracy: 
 
• Stay calm. 
• Actively look for mathematics in your everyday experiences e.g. shopping, 
budgeting, going to the movies, your parttime job etc. 
• Actively look for mathematics in your school subjects e.g. measuring heart rate in 
H&PE, graphing in SOSE, tabularising data in science etc. 
• When faced with a problem or task, ask yourself “how will mathematics help?” 
• Go FISHing: 
o F    What am I asked to find/do? 
o I     What information do I have already? 
o S    What skills do I have to solve this/do this task? 
o H    How reasonable is my solution and how do I know? 
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What can teachers do to improve numeracy in their classroom? 
Teacher being explicit with the students about numeracy: 
• Identifying aspects of life where mathematics is evident; for example, cooking, 
music, taking public transport. 
• Asking students to analyse a situation and deliberately try to see if mathematical 
ideas might help. 
• Helping students deconstruct a situation that makes numeracy demands and make 
explicit the context and the mathematics. 
• Being explicit about numeracy with debriefing questions about activities, for 
example: “What is the key mathematical idea that we have used here?, “Where else 
have you used this mathematical idea?” 
• Having dealt with the numeracy demands of a particular task, create other 
situations to explore similar numeracy issues. This begins the process of students 
seeing connections between mathematics and between different contexts, and fosters 
the “transference” of skills that teachers recognise as being problematic. 
Being aware of the possible numeracy demands when planning: 
• Planning ahead doesn’t always mean teaching the mathematics before the students 
do the work. It is important to ensure that students are confronted with dealing with 
some situations with numeracy demands without initial input from the teacher 
about the mathematics. 
• Identify any areas of the content where sensible links to mathematics could be made 
and therefore where student numeracy may be enhanced. 
Students working it out: 
• Provide time and opportunities to work things out for themselves. 
• Provide opportunities for collaborative group sharing of knowledge and strategies 
which promotes sharing of ideas as they attempt to solve problems. 
• Teachers can facilitate discussion and support students’ deliberations by asking 
open questions about their handling of the task. Effective questioning is valuable in 
developing students’ strategic thinking as it encourages them to think and talk more 
about how they do things and to question their solutions. 
Numeracy problems: 
• Many students become anxious when they are confronted with an amount of text 
and even more so when there are numbers scattered throughout. Encourage 
students to relax, stay calm and begin by writing down what they know and what is 
given information. 
• Many students have limited strategies for problem solving; “guess and check” is 
frequently the only option used. A repertoire of strategies needs to be developed in 
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different contexts e.g. draw diagrams, deconstruct the text, relate to a similar 
previous problem. 
• Students often have trouble with the degree of accuracy required for tasks e.g. 
following instructions, measuring accurately. 
• Some students may have gaps in their mathematical understanding e.g. aspects of 
number, misconceptions about measuring, differentiation between units of mass and 
volume, spatial visualisation and relating to large measurements (e.g. km & tonne), 
concept of scale (scale factors and ratio), reading and ordering dates. 
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